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ZENITH  TELESCOPE  OBSERVATIONS, 

1911-1918. 


INTRODUCTION. 

THE  floating  zenith  telescope,  with  which  the  observations  discussed  in  this 
volume  were  obtained,  was  designed  by  the  late  Mr  Bryan  Cookson,  primarily  with 
a  view  to  an  investigation  of  the  value  of  the  constant  of  aberration  by  the  method 
devised  by  Professor  Kiistner.  Observations  extending  over  two  years  were 
obtained  with  the  instrument  by  the  designer,  and  these  were  under  discussion  by 
him  when  a  fatal  illness  caused  his  death.  His  discussion  was  completed  by  two 
colleagues,  and  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  vol.  Ix. 
pt.  ii.  The  internal  accordance  of  the  results  from  individual  plates  was  satis- 
factorily good,  but  the  values  obtained  for  the  aberration  constant  and  the  variation 
of  latitude  showed  somewhat  wide  divergencies  from  the  accepted  values,  indicating 
the  possibility  of  the  existence  of  an  undiscovered  systematic  error. 

Meanwhile,  it  had  been  decided  to  discontinue  observations  at  Greenwich 
with  the  Reflex  Zenith  Tube,  as  the  results  obtained  were  not  up  to  the  standard 
of  accuracy  of  modern  latitude  variation  determinations,  and  the  observations  were 
handicapped  by  the  smallness  of  the  number  of  suitable  stars.  A  request  was 
therefore  made  to  the  Syndics  of  the  Cambridge  University  Observatory,  to  which 
the  floating  zenith  telescope  had  been  presented  by  Mrs  Bryan  Cookson,  for  the 
loan  of  the  telescope  for  a  period  of  seven  years.  The  results  obtained  with  it 
during  this  period  are  -given  in  the  present  volume. 

The  Telescope. — A  full  description  of  the  telescope  was  given  by  Cookson  in 
the  Monthly  Notices  of  the  R.A.S.,  vol.  Ixi.  p.  315,  1901.  The  brief  description 
which  follows  is  sufficient  for  the  purposes  of  this  volume.  The  instrument  is  in 
principle  similar  to  an  ordinary  zenith  telescope,  but  the  use  of  levels,  which  form 
an  important  part  of  the  latter  and  to  which  many  anomalies  found  with  zenith 
telescopes  have  in  the  past  been  directly  traceable,  is  avoided.  This  important 
advantage  is  obtained  by  carrying  the  two  V's,  on  which  the  trunnions  of  the 
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telescope  rest,  on  an  iron  annulus  which  floats  on  mercury  contained  in  a  shallow 
annular  trough.  In  this  way  the  rotation  of  the  telescope  about  a  vertical  axis  is 
accurately  secured.  The  telescope  is  held  in  position  in  azimuth  by  two  knife 
edges  carried  on  the  trough  in  the  prime  vertical,  which  are  pressed  by  springs 
into  two  V's  carried  on  the  float.  Jarring  of  the  float  during  rotation  is  prevented 
by  a  spring  buffer  in  the  form  of  a  polygon  of  wire  stretched  from  point  to  point 
of  the  edge  of  the  trough.  Firmly  fixed  to  the  float  is  a  vertical  sector,  divided  to 
read  to  10',  so  that  the  telescope  can  be  set  approximately  to  the  nearest  minute 
of  arc,  which  is  amply  sufficient.  The  telescope  is  clamped  at  any  zenith  distance 
by  two  clamps,  one  acting  directly  on  one  of  the  trunnions,  and  the  other  clamping 
it  to  the  divided  sector. 

The  object-glass  is  a  Cooke  triplet,  with  6|  inches  clear  aperture  and  65-4  inches 
focal  length.  It  has  a  flat  field  of  14°  diameter.  Of  this  field  about  half  is  illumin- 
ated at  full  aperture.  This  is  immaterial,  since  only  the  central  part  of  the  field 
of  view  is  used.  The  definition  obtained  with  the  lens  is  extremely  good  under 
favourable  conditions.  The  change  of  focal  length  with  temperature  is  small,  the 
part  due  to  variation  in  refractive  index  being  largely  compensated  by  that  due  to 
change  in  the  separation  of  the  component  lenses.  Consequently,  no  change  in 
focussing  is  necessary  with  seasonal  changes  in  temperature. 

The  telescope  tube  is  of  brass,  ^  inch  thick  and  7j  inches  internal  diameter. 
There  is  therefore  no  tendency  to  tilt  arising  from  possible  variable  magnetic 
influences.  The  lower  end  carries  a  circular  plate  with  a  rectangular  opening, 
around  which  is  a  raised  rim  \  inch  deep,  carrying  three  points,  against  which  the 
photographic  plate  is  pressed.  A  wire  is  fixed  in  the  centre  of  the  aperture  parallel 
to  its  length  and  just  level  with  its  top.  This  causes  a  break  in  the  star- trails 
corresponding  to  the  moment  of  meridian  passage.  The  instrument  is  focussed  by 
means  of  three  screws  which  move  the  circular  end  plate  relatively  to  the  telescope 
tube,  and  which  also  serve  to  adjust  the  tilt  of  the  photographic  plate  relatively  to 
the  optical  axis  of  the  telescope.  When  accurate  adjustments  for  focus  and  tilt 
have  been  obtained,  these  screws  are  clamped. 

The  three  instrumental  adjustments  are  those  for  level,  azimuth,  and  collima- 
tion.  As  will  be  explained  later,  it  is  only  necessary  to  keep  these  small  within 
somewhat  wide  limits.  The  level  error  has  been  kept  within  15".  It  is  adjusted  by 
means  of  a  sliding  weight  attached  to  the  float,  and  tested  by  bringing  the  trunnions 
successively  over  a  scriber  fixed  to  the  trough.  The  diameters  of  the  trunnions 
differ  by  not  more'  than  0-01  mm.,  and  a  difference  of  the  order  in  their  height 
can  be  detected.  Since  the  distance  between  the  trunnions  is  20  inches,  an  error 
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of   15"  in  level  corresponds   to    a    difference   in   height   of  0-03   mm.,   and   can 
therefore  easily  be  detected. 

The  azimuth  error  can  be  adjusted  by  moving  relatively  to  the  trough  the  two 
knife-edges  which  fit  into  the  V's  attached  to  the  floats.  The  knife-edges  necessarily 
ensure  that  in  rotating  the  instrument  it  -shall  turn  through  exactly  180°,  but  it 
is  necessary  also  that  in  either  position  (circle  E  or  circle  W),  the  telescope  shall 
move  in  the  meridian  when  the  circle  setting  is  changed.  The  knife-edges  are 
accordingly  adjustable  by  means  of  screws  with  divided  heads,  one  turn  of  each 
adjusting-screw  corresponding  to  a  change  in  azimuth  of  7"-5. 

.  The  adjustment  for  collimation  error  is  made  by  means  of  the  screws  which 
adjust  the  frame  carrying  the  central  wire  relatively  to  the  frame  on  the  end  plate. 
It  is  necessary  to  adjust  both  ends  of  the  frame,  so  that  the  wire  is  not  inclined  to 
the  meridian. 

The  observations  to  determine  the  adjustment  errors  may  be  made  either 
photographically  or  visually.  The  former  is  perhaps  somewhat  more  accurate,  but 
visual  observations  have  the  advantage  that  the  errors  can  be  immediately  computed 
and  a  series  of  successive  adjustments  carried  out  during  the  course  of  one  evening, 
until  the  errors  are  well  within  the  allowable  limits.  Therefore,  except  at  the 
commencement  of  this  series  of  observations,  the  adjustments  have  been  carried 
out  visually,  and  observations  secured  from  time  to  time  to  ensure  that  the  errors 
are  still  small.  The  collimation  error  is  determined  from  the  times  of  transit  of 
two  stars,  preferably  culminating  near  the  zenith,  observed  respectively  with  circle 
east  and  circle  west.  The  azimuth  error  is  then  determined  from  observation  of  a 
star  whose  north  polar  distance  is  as  small  as  possible.  The  level  adjustment  is 
made  by  eye  before  the  observations,  but  the  value  of  the  level  error  can  also  be 
determined  by  observing  a  star  with  as  large  an  N.P.D.  as  possible,  and  a  control 
over  the  visual  adjustment  is  in  this  way  obtained.  By  observing  transits  at  the 
two  extreme  edges  of  the  field  as  well  as  at  the  centre,  the  inclination  of  the  wire  to 
the  meridian  can  be  determined. 

The  Observing  House. — Some  of  the  anomalies  obtained  with  various  zenith 
telescopes  have  been  traceable  to  refraction  anomalies  due  to  an  unsuitable  design 
of  the  observing  house.  For  the  floating  telescope,  a  special  house  was  designed 
by  Cookson,  and  this  house  was  re-erected  at  Greenwich.  It  is  of  wood,  with 
double  walls,  special  arrangements  having  been  made  to  promote  the  circulation  of 
air  in  the  space  between  them.  The  opening  in  the  roof  for  observing  was  designed 
to  minimise  air-currents.  There  are  three  outer  shutters  on  each  side  of  the  central 
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ridge,  and  an  internal  set  of  three  shutters.  Exposures  are  made  by  pulling  a 
sliding  screen  from  above  the  telescope  aperture,  the  screen  being  manipulated  by  a 
continuous  cord  attached  to  its  two  ends  and  running  round  one-half  of  the -house. 
The  building  has  two  doors,  at  the  north  and  south  ends,  but  no  windows. 

In  order  to  minimise  the  possibility  of  refraction  anomalies  in  the  zenith,  it  is 
desirable  that  a  zenith  telescope  should  be  so  housed  that  the  terrain  to  north  and 
south  of  it  is  level  and  open.  This  condition  cannot  be  satisfied  at  Greenwich,  and 
the  building  was  erected  in  the  main  courtyard  of  the  Observatory  between  Flam- 
steed  House  and  the  transit  pavilion.  To  the  north,  the  ground  slopes  somewhat 
steeply  downwards  with  the  river  beyond,  and  to  the  south  and  west  are  buildings. 
These  local  conditions  may  have  some  influence  on  the  zenithal  refraction  and  are 
referred  to  later. 

The  Observing  Programme. — The  telescope  was  designed  so  that  it  could  be 
used  in  one  or  other  of  two  methods  :— 

(1)  For  observing  stars  transiting  close  to  the  zenith,  a  reversal  of  the  telescope 
being  made  on  each  star.     The  zenith  therefore  corresponds  to  the  point  midway 
between  the  two  trails,  and  half  the  distance  between  the  trails  added  to  the 
declination  of  the  star  gives  the  latitude. 

(2)  In  the  Talcott  method,  a  pair  of  stars  being  observed  which  are  respectively 
north  and  south  of  the  zenith  and  of  approximately  the  same  zenith  distance,  the 
telescope  being  reversed  between  the  two  observations.     The  distance  between  the 
two  trails  is  then  twice  the  mean  (algebraic)  zenith  distance  of  the  two  stars. 

The  latter  method  possesses  certain  important  advantages  : — 

(1)  By  suitable  choice  of  stars,  the  mean  zenith  distance  of  each  pair  can  be 
made  small,  so  that  the  star-trails  whose  distance  apart  are  to  be  measured  are 
close  together  near  the  centre  of  the  plate.     With  but  a  few  exceptions,  the  distance 
between  the  stars  of  a  pair  does  not  exceed  15'. 

In  the  former  method,  the  distance  apart  of  the  trails  to  be  measured  is  twice 
the  zenith  distance  of  the  star  in  question,  and  in  order  to  obtain  sufficient  pairs, 
it  must  range  up  to  3°.  A  reseau  is  necessary  for  measuring,  whereas  in  the  latter 
method  measures  can  be  made  directly  against  a  scale. 

(2)  Since  all  trails  are   photographed  on  the  meridian  and  in  the  centre  of 
the  field,  all  errors  of   adjustment  are  minimised  and  reductions  are  simplified. 


ROYAL  OBSERVATORY,  GREENWICH.  7 

In   particular,  the   tilt   of   the   plate  which   introduced  some  uncertainties   into 
Cookson's  observations  becomes  of  minor  importance. 

(3)  The  trails  are  parallel  to  one  another  and  practically  straight,  so  that 
measures  can  be  made  by  setting  the  trail  between  two  parallel  wires  in  the  micro- 
scope. In  the  former  method,  the  trails~ar~c  curved,  and  measures  must  be  made 
of  a  number  of  individual  points  on  the  trail. 

The  latter  method  does  not  suffer  from  any  important  disadvantages.  Stars 
at  greater  zenith  distances  are  used,  but  any  disadvantage  resulting  from  this  fact 
is  more  than  compensated  by  the  greater  freedom  in  choice  of  suitable  stars  for  the 
observing  programme. 

For  these  reasons,  and  also  because  Cookson  had  used  the  former  method, 
so  that  it  seemed  desirable  actually  to  test  the  comparative  value  of  the  two  methods, 
it  was  decided  to  adopt  the  Talcott  method  for  the  series  of  observations  to  be 
carried  out  with  the  instrument  at  Greenwich. 

The  purpose  of  this  series  of  observations  was  primarily  to  determine  the  value 
of  the  aberration-constant ;  the  variation  of  latitude  would  necessarily  be  obtained 
as  a  bye-product,  but  as  latitude-variation  was  particularly  well  cared  for  elsewhere, 
its  determination  was  regarded  as  essentially  of  minor  importance.  This  point  of 
view  was  modified  as  the  series  of  observations  proceeded.  The  programme  of 
observations  was  therefore  devised  so  as  to  give  the  constant  of  aberration  with 
the  greatest  possible  weight. 

The  programme  consists  of  sixteen  groups,  each  group  extending  over  about 
one  hour  of  R.A.,  and  containing  four  or  five  pairs  of  stars,  which  are  photo- 
graphed on  one  plate.  The  stars  were  selected  from  the  Draper  Catalogue, 
down  to  a  magnitude  (photographic)  limit  of  6m<8.  Subsequent  experience  has 
shown  that  this  limit  is  somewhat  too  faint.  The  stars  in  any  one  group  should 
satisfy  the  following  conditions  as  far  as  possible  :— 

(1)  The  two  stars  of  each  pair  must  be  at  equal  distances  north  and  south  of 
the  zenith,  within  about  15'.     This  condition  ensures  that  each  pair  of  star-trails 
falls  near  the  centre  of  the  plate,  so  minimising  effects  of  distortion,  curvature 
of  field,  etc. 

(2)  The  right  ascensions  of  the  two  stars  of  each  pair  must  differ  by  not  less 
than  3  minutes.     The  oscillations  of  the  float  are  of  two  kinds— the  metacentric 
oscillations  of  a  floating  body,  and  those  due  to  the  wave-motion  of  the  mercury  in 
the  trough.     The  former  are  of  small  amplitude,  and  of  period  less  than  1  second, 
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and  may  be  ignored.  The  latter  are  important  and,  on  changing  the  position  of  the 
telescope,  oscillations  of  large  amplitude  are  set  up  and  a  period  of  about  2|  minutes 
elapses  before  these  are  damped  out.  As  a  measure  of  precaution,  therefore, 

3  minutes  are  required  between  two  exposures. 

(3)  For  the  same  reason,  and  to  allow  for  resetting,  the  right  ascensions  of  the 
second  star  of  one  pair  and  the  first  of  the  succeeding  must  differ  by  not  less  than 

4  minutes. 

(4)  One  hour  of  R.A.  must  contain  not  less  than  four  pairs,  with  sufficient 
time  left  for  changing  to  the  next  plate. 

(5)  The  mean  (algebraic)  Z.D.  of  each  group  must  be  made  as  small  as  possible 
so  as  to  reduce  to  a  minimum  the  effect  of  any  errors  in  scale  :   a  practicable  limit 
is  120",  and  on  account  of  changes  due  to  precession  the  mean  Z.D.  should  be  a 
minimum  at  about  the  middle  of  the  period. 

(6)  The  photographic  magnitudes  of  each  star  should  preferably  be  within  |the 
limits  5m-0  and  6m<4. 

The  distribution  of  the  groups  in  right  ascension  and  the  mean  Z.D.  for  1913-0 
and  1918-0  is  given  in  Table  1. 

TABLE  1. 


Group. 

No.  of  Pairs. 

Approx.  Limits 
of  R.A. 

Mean  Z.D.  North. 

1913-0. 

igiS'O. 

h      h 

t 

/ 

I 

4 

O   -    I 

-1-5 

+0-8 

2 

4 

4-  31 

—  1-2 

+0-4 

3 

4 

3lr  4l 

—  I-O 

+0-1 

4 

4 

7l-  81 

-0-8 

—  2-0 

S 

4 

81-91 

+0-3 

-1-4 

6 

4 

II    -12 

-f  0-4 

—  2-O 

7 

4 

12    -13 

+  1-2 

—  I-I 

8 

4 

1  si-Mi 

+  0'9 

—  I-I 

9 

5 

144-16 

+  0-8 

-0-8 

10 

4 

16  -17 

+  1-7 

+  0-8 

ii 

4 

17  -18 

—  O-2 

-0-5 

12 

5 

18  -19 

—0-8 

-0-6 

13 

5 

19  -20 

+  0-7 

+  1-6 

H 

4 

2O   -21 

—0-8 

+0-6 

IS 

5 

21    -22 

-i-6 

+  0-3 

16 

4 

23    -24 

-1-6 

+0-7 
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The  groups  are  observed  as  shown  in  Table  2,  which  is  arranged  so  that  the 
observations  are  made  as  near  6  p.m.  and  6  a.m.  as  possible,  thus  obtaining  as 
large  an  aberration  factor  as  possible,  and  in  a  cyclical  order  so  as  to  eliminate 
the  star-places. 

TABfcfi-2. 


Date. 

Evening  Groups. 

Morning  Groups. 

Dec.  25-Jan. 

31      ... 

2,      3 

6,    7 

Feb.   1  4-  Mar. 

23      ... 

4,    5 

8,    9 

Mar.  24~Apr. 

26     . 

6,    7 

9,  I0 

Apr.  27-May 

25      • 

8,    9 

10,   II 

May   30-  June 

21 

IO,   II,   12 

June  22-Julv 

9      • 

II,   12,  13 

July   1  4-  Aug. 

7       ... 

12,   13 

H,  J5 

Aug.  i2-Sept. 

19.     . 

13,   H 

16,    i 

Sept.  20-0ct. 

25      . 

H,   IS 

2,    3 

Nov.  ii-Dec. 

22 

16,    i 

4.    5 

The  scheme  therefpre  comprises  two  interlacing  Kiistner  polygons  which 
coalesce  during  the  summer  months.  The  summer  observations,  being  obtained 
near  midnight,  do  not  contribute  much  weight  to  the  aberration,  but  are  important 
for  the  maintenance  of  adequate  group  corrections  and  for  the  determination  of 
latitude  variation.  The  intervals  in  the  above  programme  from  January  31  to 
February  14,  from  August  7  to  August  12,  and  from  October  25  to  November  11, 
are  used  for  the  determination  of  scale  and  its  temperature  variation. 

All  the  stars  are  photographed  on  the  meridian,  with  a  normal  exposure  of 
1  minute.  If  the  Z.D.  north  of  the  star  is  between  10°  and  15°,  the  exposure  is 
increased  to  1^  minutes,  and  if  greater  than  15°,  to  2  minutes.  The  meridian  is 
shown  on  the  plate  by  the  breaks  in  the  trails,  caused  by  the  meridian  wire. 

For  the  purpose  of  this  investigation  an  accurate  knowledge  of  the  star-places 
is  not  necessary,  as  variations  only  in  position  are  concerned.  An  accurate  know- 
ledge of  the  proper  motions  in  declination  is,  however,  essential.  Many  of  the 
stars  in  the  observing  list  are  contained  in  the  catalogues  of  Boss  or  Groombridge, 
and,  in  such  cases,  proper  motions  taken  from  these  catalogues  have  been  used. 
For  the  remaining  stars  proper  motions  have  been  specially  determined — in  some 
instances  by  comparing  two  Greenwich  Astrographic  plates  ;  in  others  by  comparing 
the  position  obtained  from  special  transit-circle  observations  with  older  observa- 
tions. The  Cookson  observations  themselves  provide  a  check  on  the  proper 
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motions,  and  for  two  pairs,  for  which  the  proper-motion  determinations  were  very 
weak,  the  mean  proper  motions  were  obtained  by  comparing  the  mean  Cookson 
place  witli  older  observations.  Table  3  gives  the  B.D.  number,  the  Boss  or  Groom- 
bridge  Catalogue  number,  visual  and  photographic  magnitudes,  the  proper  motion 
in  declination,  and  for  each  pair  the  annual  variation  (proper  motion  included). 

TABLE  3. 


Group. 

Star. 

B.D.  Number. 

Boss  or 
Groombridge 
Number. 

Visual  Mag. 

Photog.  Mag. 

P.M.  in  Dec. 

Annual 
Variation. 

o     • 

m 

m 

„ 

// 

I 

I 
2 

64         3 

37       34 

B.        43 

7-02 
4-44 

6-54 
4-81 

+  •033 
—  -O2O 

•    +20-04 

3 
4 

49       91 

S3     ioo 

Gr.      64 
B.      115 

6-68 

7-10 

6-20 

6-33 

+  'OO5 
+  •014 

•    +I9-92 

5 

6 

57     132 
44     i?6 

B.      180 

6-13 
6-12 

5-95 
5-95 

—  •on 

—  •003 

•    +I9-74 

7 
8 

44     1  60 
58     134 

Gr.    140 
B.      193 

5-99 
4'95 

5-66 
5-64 

—  •028 
-•044 

•    +19-59 

2 

i 

37     S91 

6-26 

5-81 

•ooo 

1 

2 

65     300 

Gr."s57 

7-10 

6-40 

+  •002 

f  +I5'4I 

3 
4 

39     681 
63     390 

B.      668 
B.      699 

4-62 
5-82 

4-88 
577 

—  •050 
—  •005 

\  +I4-35 

5 
6 

52     663 
49     899 

B.    '742 

7-50 
5-30 

6-52 
5-38 

—  •007 
—  •030 

\  +13-61 

7 
8 

48     903 
54    693 

7-15 
5-82 

6-17 
5-87 

j-  +-005 

+  12-73 

3 

i 

45     811 

B.      853 

5-64 

5-52 

-•015 

2 

57    752 

B.     887 

579 

5-85 

-•079 

•     -j-  I  I  '2  I 

3 
4 

34    768 
67     310 

B.      904 

5-48 
7.32 

6-13 
6-71 

—  -OIO 

—  -016 

•  +10-30 

5 
6 

40    912 
62    683 

B.     970 

4-89 

6-05 
6-85 

—  •026 
—  •014 

•  +  8-80 

7 
8 

49  1204 
52     865 

Gr.    843 
B.    1082 

7-07 
5-3i 

6-59 
5'95 

—  -016 
—  018 

.  +  7-60 

4 

i 

69    438 

Gr.  1350 

7-19 

6-61 

—  •070 

a.  A  A 

2 

33   1601 

6-O2 

6-O2 

+  •037 

•    —   0-04 

3 

59  1130 

B.     2101 

579 

5'97 

+  •024 

r*.C  r 

4 

43  1770 

B.   2142 

6-24 

6-15 

—031 

•     -  -     9-85 

5 

48   1621 

.  . 

6-75 

6-37 

+  •013 

6 

54  1215 

.  . 

6-40 

6-64 

—  020 

•     —10-73 

7 

62     996 

.  . 

f  , 

6-66 

+  •018 

8 

40  2066 

Gr.  1448 

6-67 

6-42 

—°34 

'  —  II-59 

5 

>        i 

67     560 

B.    2344 

6-15 

5-69 

+  •034 

-i 

2 

36  1883 

.  . 

6-O2 

5-81 

—  •062 

r  —13-09 

3 

48   1707 

B.   2404 

3-12 

4-00 

—  249 

| 

4 

54  1272 

B.    2423 

5-68 

5'44 

—  -002 

f   —  14'02 
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Group. 

Star. 

B.D.  Number. 

Boss  or 
Groombridge 
Number. 

Visual  Mag. 

Photog,  Mag. 

P.M.  in  Dec. 

Annual 
Variation. 

i 

0 

m 

m 

„ 

„ 

5 

5 

64   723 

B.    2446 

4'74 

S-oi 

—  -069 

V»                T  A  *  r  S 

6 

39  2223 

Gr.  1527 

6-75 

6-04 

+  •074 

i        T    J 

7 

57  I2'4 

Gr.  1534 

6-22 

—  -016 

\ 

8 

46  1509 

B.    2530 

S-S6 

5-94 

-•136 

J 

6 

i 

69     602 

6-42 

6-05 

—  -OIO 

'      I  Q'62 

2 

34  2222 

6-29 

6-33 

+•042 

3 
4 

57  1326 
45   1947 

Gr.  1791 
B.    3069 

6-13 
6-34 

6-48 
6-59 

+•042 
+•019 

.   -19-84 

5 

56  1544 

B.    3093 

S'41 

6-41 

—  040 

6 

47  J9J3 

B.    3120 

6-46 

6-16 

—  •007 

*      2O*O3 

7 

69     636 

7-38 

6-81 

+•007 

B      2O*O8 

8 

33  2213 

B.    3195 

5-08 

6-13 

—  116 

7 

i 

47  1955 

6-52 

6-61 

—  026 

2 

55   1533 

Gr.  1891 

7-14 

6-50 

+  -O2O 

' 

3 

66     763 

6-72 

6-32 

—  •OO6 

4 

36  2295 

6-32 

6-35 

—  •OI4 

»—  19-87 

5 

44    2221 

Gr.  1919 

6'34 

6-75 

+  •004 

•               T  C\-f\  T 

6 

58     H07 

.  . 

6-79 

+  •016 

•     —  1  y  L)  i 

7 

64       927 

B.  '3385 

6-02 

6-13 

+  •024 

8 

39  2614 

B.    34J5 

6-04 

6-14 

+  •028 

•     —  I  O*  2O 

8 

i 

2 

49  2227 
53  1640 

B.    3512 
B.    353° 

4-63 

5-28 

4-91 
5'44 

+  •015 
+  •055 

{-18-36 

3 

66     816 

Gr.  2035 

6-ss 

6-42 

+  •009 

18-01; 

4 

37  2457 

6-35 

6-48 

+  •018 

5 

51    1889 

B.    3619 

6-05 

5-83 

—  •014 

6 

52   1784 

B.    3667 

4-78 

5-09 

+  •086 

—  17  03 

7 

51   1908 

B.    3674 

6-09 

6-04 

—  •Oil 

T  f\*  1  1 

8 

51   1928 

6-60 

+  -°34 

—  i  u  S  ^ 

9 

i 

2 

43  2422 
59  1615 

Gr.  2133 
B.    3803 

6-70 
5-67 

6-57 
6-46 

-•051 
+  •126 

i—  18-36 

3 

66     878 

B.    3827 

4-86 

6-12 

+  -°32' 

¥  Q   r\  r 

4 

37  2608 

B.    3854 

6-30 

6-44 

+  •015 

I  O*O5 

5 
6 

70     827 
33  2581 

B.    3915 

7-04 
5-36 

6-95 

—  •058 
—  •006 

-13-35 

7 
8 

63   1192 
39  2889 

B.    3930 
B.    3967 

5-78 
5'44 

6-85 
6-39 

-•113 
—  •006 

1  -12-49 

9 

47  2253 

B.    3985 

5-78 

5'94 

--138 

10 

55  1779 

B.    4022 

579 

5-97 

+  '°°3 

—  11-52 

10 

i 

55   1793 

B.    4072 

4-96 

5-28 

+  •108 

N 

2 

47  2300 

Gr.  2310 

6-58 

6-51 

+  •007 

|  --  9-96 

j 

3 
4 

34  2750 
69     850 

B.    4138 
B.    4213 

5-76 
4-98 

5-86 
5-01 

—  093 

}.  -  8-51 
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Group. 

Star.    . 

B.D.  Number. 

Boss  or 
Groombridge 
Number. 

Visual  Mag. 

Photog.  Mag. 

P.M.  in  Dec. 

Annual 
Variation. 

o 

m 

m 

tt 

. 

IO 

5 

53  1875 

B.    4232 

5-64 

5-68 

+  -O2O 

*7.  T  A 

6 

50  2319 

6-64 

6-79 

-•116 

I     *T 

7 

57   1702 

B.    4270 

4-88 

5-47 

+  •056 

-  6-44 

8 

46    2220 

B.    4284 

4-86 

5-06 

-•073 

II 

i 

62    1521 

Gr.  2650 

6-79 

6-55 

+  •015 

2 

40    3103 

B.    4359 

6-27 

6-43 

—  028 

3 

63     1336 

B.    4382 

5-47 

S-66 

+  •046 

4 

40    3136 

B.    4411 

5-72 

6-27 

-•077 

5 
6 

34  2971 
68     938 

B.    4464 

5-91 
5-21 

5-86 
5-83 

+  •042 
+  •137 

.   -  2-70 

7 

51  2243 

6-12 

6-31 

—  002 

8 

50  2468 

B.    4511 

5-19 

5-18 

+  -2O2 

12 

i 

62  1586 

7-22 

6-96 

-•033 

»     —    O'  1  1 

2 

40  3276 

Gr.  2505 

6-48 

6-65 

+  -OI7 

3 

64  1245 

6-81 

6-68 

—  •OO7 

»     _L    o-72 

4 

38  3H3 

B.    4614 

5-88 

5-91 

--•OOI 

i       V  /* 

5 

72     839 

B.    4672 

3-69 

4-24 

—•369 

•    +    2-OQ 

6 

30  3223 

B.    4702 

5-37 

5-35 

—  •007 

i              y 

7 

65   1283 

B.    4727 

6-00 

6-10 

+  •082 

, 

8 

37  3222 

B.    4752 

4-29 

4-68 

+•017 

9 

59  1925 

B.    479° 

4-78 

5-62 

+  •023 

*    ~\~    4-'  04. 

10 

43  3132 

6-90 

6-43 

+•043 

13 

i 

2 

53  2178 
49  2959 

B.    4869 
B.    4893 

5-35 
6-62 

5-45 
6-36 

+  -O2I 
+  •626 

.  +  6-o5 

3 

37  34J3 

6-19 

6-05 

+  -OI9 

.     J_    6-7T 

4 

65   1345 

B.    4948 

4^63 

479 

+  •041 

u  /  J 

5 
6 

52  2434 
50  2815 

B.    4980 
B.    5005 

5-66 
5-65 

5-64 
5-98 

—  •032 
—  •2O3 

•   +  7-45 

7 
8 

45  2949 
57  2057 

B.    5031 
Gr.  2935 

5-05 
6-31 

5-56 
6-03 

+  •105 
-•053 

•   +  8-49 

9 

10 

57  2084 
45   3025 

B.    5097 
B.    5126 

5-04 
5-80 

5-06 

5-97 

+  -OIO 
022 

•   +  9-56 

H 

i 

2 

57  2144 
45   3H9 

Gr.  3057 
B.    5203 

7-04 

5-87 

6-13 
6-09 

—  •058 

\  +10-70 

3 
4 

54  2341 
48  3142 

Gr.  3167 
B.    5265 

6-63 
4-89 

6-16 
4-86 

—  -OI2 

+  •004 

\   +11-78 

5 

61   2028 

6-90 

6-74 

+  -006 

\    4 

6 

41   3856 

B.    53" 

5-60 

5-65 

+  •009 

I 

7 
8 

58  2178 
44  3639 

Gr.  3309 
Gr.  3337 

6-71 
6-01 

6-24 
6-05 

—  •005 

•ooo 

\    +I3-56 

1C 

i 

2 

43  38oo 
59  2334 

B.    5431 
B.    5453 

3-92 
5-65 

5-56 
5-62 

—  003 

+•003 

j-    +I4-52 

3 

53  2588 

5-99 

6-08 

+  •030 

\ 

4 

48  3360 

Or.  3447 

6-93 

6-58 

—  -018 

f 
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Group. 

Star. 

B.D.  Number. 

Boss  or 
Groombridge 
Number. 

Visual  Mag. 

Photog.  Mag. 

P.M.  in  Dee. 

Annual 
Variation. 

IS 

5 
6 

O 

52   2945 
49  3562 

•• 

in 

Tf? 

6-99 

m 
6-67 

6-74 

a 

\  +-028 

+  15-88 

7 
8 

40  4615 
61  2193 

B.    5579 

5-48 
5-97 

5-90 
6-06 

+•004 
-•013 

\    +16-45 

9 

10 

54  2640 
47  3618 

Gr.  3601 

7-27 
6-35 

6-84 
6-09 

+•029 
—•014 

j.    +16-99 

16 

i 

2 

32  4587 
70  1311 

B.    5987 

5'97 
5-62 

5-97 
5-56 

+•031 

+  •012 

•    +I9-50 

3 

63   1974 

7-17 

6-58 

+  •004 

4 

38  5023 

B.    6049 

5-34 

6-01 

082 

•   +J9'73 

5 

45  4283 

B.    6071 

4-00 

5-00 

421 

6 

56  3085 

B.    6105 

5-78 

6-02 

-•015 

•  +  J9'73 

7 

56  3111 

B.    6135 

4-85 

5-66 

+  •005 

8 

45  438i 

Gr.  4181 

6-46 

6'23 

--•004 

•   —  f  20*03 

The  mean  zenith  distance  north  of  each  pair  of  stars  as  adopted  for  the  epoch 
1914-0  is  given  in  Table  4.  The  adopted  zenith  distances  for  other  epochs  were 
derived  by  applying  the  annual  variation  given  in  the  last  column  of  Table  3. 
It  is  necessary  to  point  out  that  the  mean  zenith  distances  given  in  Table  4  were 
derived  directly  from  the  measurements  of  the  plates  taken  with  the  instrument, 
and  are  entirely  independent  of  the  declinations  of  the  stars.  They  depend  upon 
the  observations  made  with  the  instrument  from  1911  to  1914. 


TABLE  4. — ADOPTED  MEAN  Z.D.  (NORTH)  OF  EACH  PAIR. 

EPOCH  1914-0. 


Pair. 

I,   2. 

3.  4- 

5,6. 

7,8- 

9,  10. 

Group. 

,      „ 

;         // 

1             II 

I 

-  4  47-n 

+  8  3i-93 

-4  10-59 

—  I    41-08 

2 

-    i   i5-5i 

+  2  39-78 

-6  54-45 

+  o  49-54 

3 

+   5  2I'°4 

+o  36-80 

-5     8-91 

—  3     2-30 

,  , 

4 

-  4  12-56 

-4  57-02 

—  o  10-35 

+  4    2-46 

5 

-   i   59-61 

+  i  27-60 

—  3  48-66 

+  2  39-32 

6 

-   8  47-64 

—4  30-86 

+  3   12-57 

+  7  32-54 

7 

+  10   12-05 

-4  43-83 

-6  45-22 

+  2     10-95 

8 

-  4  19-05 

-5  4!'77 

+  5  48-37 

+  4  28-77 

9 

-   3   ii-5° 

+  3  10-83 

+  7  55-68 

—o  21-04 

-7     2-57 

10 

—  6  52-07 

+  2  15-21 

+  6  3I-97 

+  3  23-07 

ii 

+   5   i4-J5 

+  2    16-62 

+  o     3-57 

-8   50-77 

12 

-   7  30-66 

+  o     2-88 

+6  53-45 

-o  51-99 

-2       7-70 

13 

+  o     7-62 

—  3   36-06 

+  7  H'72 

+  5  18-02 

-3  36-38 

H 

-     2    43-78 

+  3     3-82 

—  3     0-08 

+  i  59-68 

.  . 

15 

+   7  5i-40 

-5  52-45 

+  2     I4-54 

-6  12-73 

-i   50-39 

16 

-   5   16-71 

+  2    20-65 

+o   19-50 

+  o     0-36 
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Measurement  of  Plates. — As  has  already  been  pointed  out,  one  of  the  great 
advantages  of  the  Talcott  method  of  observation  is  that  the  measurement  of  the 
plates  becomes  extremely  simple.  One  of  the  Greenwich  micrometers  was  recon- 
structed with  new  microscopes  for  the  purpose.  In  the  right-hand  side  of  the 
micrometer  is  a  fixed  glass  scale  which  is  viewed  through  one  of  the  microscopes. 
In  the  left-hand  side,  the  plate  to  be  measured  is  carried  in  a  frame  which  can  be 
suitably  oriented  and  raised  or  lowered  as  required.  The  plate  is  viewed  through 
the  other  microscope.  The  two  microscopes  are  connected  by  a  bar  which  moves 
longitudinally  on  a  horizontal  slide.  This  arrangement  enables  any  length  on  the 
plate  to  be  projected  on  the  scale.  Each  microscope  is  provided  with  a  micrometer ; 
that  of  the  microscope  by  which  the  plate  is  viewed  is  used  only  for  a  few  hundredths 
of  a  revolution,  for  which  its  runs  are  accurately  known. 

The  process  of  measuring  a  plate  is  as  follows  : — The  plate  is  first  oriented  so 
that,  on  running  the  microscope  along  its  slide,  all  the  meridian  breaks  in  the  trails 
remain  in  the  central  horizontal  wire  in  the  microscope.  A  trail  is  then  brought 
approximately  under  a  pair  of  close  parallel  wires  in  the  left-hand  microscope. 
Settings  are  made  with  the  microscope  on  four  portions  of  the  trail  between 
horizontal  parallel  wires  in  the  field,  the  mean  of  which  is  taken.  In  the  right- 
hand  microscope  are  two  parallel  wires,  approximately  one  scale  interval  apart, 
which  are  set  successively  on  the  two  nearest  scale  divisions.  The  two  microscopes 
are  then  moved  along  the  slide  until  the  companion  trail  is  brought  into  the  centre 
of  the  field  and  settings  made  as  before.  The  division  errors  of  the  glass  scale  were 
very  carefully  determined  from  several  series  of  measurement,  by  the  usual  method 
of  subdivision,  to  avoid  cumulative  error.  The  left-hand  trail  was  always  set  on 
the  divisions  4,  0  ;  4,  1  of  the  glass  scale,  so  that  the  latitude  pairs  are  all  measured 
in  the  portion  of  the  scale  from  4,  0  to  7,  0.  The  division  errors  and  equivalent 
of  scale  for  this  portion  were  measured  with  particular  care. 

The  trails  having  been  photographed  on  the  meridian,  their  curvature  is  very 
small,  although  appreciable  when  a  trail  is  brought  between  the  two  close  parallel 
wires  in  the  microscope.  The  curvature  being  constant  for  each  star,  provided  the 
same  length  of  trail  is  measured,  no  correction  need  be  applied  in  general,  since 
the  reductions  are  concerned  only  with  variations  in  position.  When  only  part  of 
a  trail  is  showing,  so  that  only  the  central  portion  can  be  measured,  a  differential 
correction  for  curvature  has  been  applied. 

The  measurement  of  a  plate  in  one  position  takes  about  20  minutes.  All 
the  reductions,  except  the  star-corrections,  can  be  performed  by  the  enterer  for 
one  pair  of  stars,  whilst  the  measurer  is  finding  the  next  pair  of  trails  on  the  plate. 
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The  mean  star-correction  for  each  pair  only  is  computed,  as  pairs  of  stars  are  dealt 
with  throughout.  Small  nutation  terms  were  included  in  the  star-corrections. 
The  star-constants  were  recomputed  for  the  second  half  of  the  programme.  The 
reduction  of  the  measurement  of  one  plate  in  one  position  is  shown  in  Table  5, 
which  is  the  copy  of  one  of  the  pages  in  the  observing  book. 


TABLE  5. 


1912  October  9.     Plate  183.     Temp.  47°-6.     Measurer  H.A.     Position  E. 

Star 

I 

2 

8 

7 

6 

5 

4 

3 

Telescope 

W 

E 

W 

E 

E 

W 

W 

E 

.  . 

Part  of 

Trail    . 

wide 

wide 

wide 

wide 

close 

wide 

wide 

wide 

... 

( 

•052 

•061 

•041 

•009 

•050 

•030 

•08  1 

•101 

Microscope  A  . 

•049 
•052 

•061 
•072 

•049 
•051 

•003 
•009 

•048 
•054 

•072 
•049 

•083 
•096 

•112 

•148 

I 

•056 

•08  1 

•°39 

•on 

•054 

•074 

•in 

•149 

•• 

Mean 

•052 

•069 

•045 

•008 

•052 

•056 

•°93 

•128 

Curvature  Correction 

—  -002 

Tangent  Correction  . 

Sum 

-• 

•050 

Scale  Divisions 

4:0,  i 

4:1,2 

4:0,  i 

4:1,2 

4:0,  i 

5:2,  3 

4:0,  i 

4:2>3 

'  Eight 

10-254 

10-131 

10-016 

7-469 

9-791 

8-954 

10-039 

12-226 

m"       T> 

E.  Corrd.    . 

JVllC      -L>  • 

Left   . 

9-926 

9-790 

9-689 

7-120 

•461 

•570 

9-719 

11-849 

L.  Corrd. 

Mean 

10-090 

9-961 

9-853 

7-295 

9-626 

8-762 

9-879 

12-038 

Mic.  B—  Mic.  A 

10-038 

9-892 

9-808 

7-287 

9-576 

8-706 

9-786 

1  1-910 

Difference 

/         a 
-    1-46 

/                      // 

-25-21 

/              II 

—  8-70 

/                    // 

+  21-24 

/                  // 

Correction  for  Euns  . 

+        -01 

•01 

.  . 

Equivalent  of  Scale  . 

i           2-17 

i           2-17 

7         16-37 

2                4-65 

Sum 

+  i           0-71 

+  o         36-97 

—  7           7-67 

+  2              25-88 

Star  Correction 

-15-92 

—  12-89 

-I3-94 

-14-76 

MeanZ 

D.  North       . 

+  4479 

+  24-08 

—  7         21-61 

+  2              II-IZ 

.. 

Mic.  B  (E.  —  L.) 

•328 

•341 

.327 

•349 

•33°        -384 

-320        -377 

Tabular 

•  320 

•345 

-320 

•345 

•320 

•388 

.320 

•383 

.  . 

.  . 

Euns  — 

-"•02       . 

—  8 

+  4 

-7 

-4 

—  10 

+  4 

o 

+6 

-15 

Remarks 

star 

faint 

Each  plate  was  measured  in  both  direct  and  reversed  positions.  With  but 
few  exceptions,  the  direct  measures  have  been  made  by  Mr  Witchell  (W.).  All  the 
reverse  measures  have  been  made  by  Mr  Acton  (H.  A.). 


16  ZENITH  TELESCOPE  OBSERVATIONS.  1911-1918. 

Determination  of  Scale  and  of  the  Temperature  Coefficient. — For  the  determination 
of  scale  and  of  its  variation  with  temperature,  observations  were  made  of  three 
groups  of  specially  selected  stars,  containing  in  all  twenty-three  pairs.  These 
stars  were  selected  from  Boss's  Preliminary  General  Catalogue,  so  that  their 
declinations  and  proper  motions  were  well  determined.  The  declination  difference 
of  the  two  stars  of  one  pair  varied  from  1J°  to  3°. 

In  observing  these  stars,  the  telescope  is  not  reversed  between  the  exposures 
on  the  two  stars  forming  one  pair,  as  in  the  case  of  the  latitude  observations. 
The  distance  on  the  plate  between  the  two  trails  of  one  pair  represents,  therefore, 
the  difference  in  declination  of  the  two  stars.  The  telescope  was  reversed  in 
position  between  each  pair. 

The  scale  plates  were  measured  with  the  same  micrometer  as  the  latitude 
plates.  As  with  the  latter,  it  is  not  necessary  to  apply  curvature  corrections  except 
when  a  trail  is  so  defective  that  measurements  of  only  a  portion  can  be  made. 
On  account  of  the  comparatively  large  angular  distance  of  the  trails  from  the  plate 
centre,  it  is  necessary  to  apply  a  correction  arising  from  the  fact  that  the  micrometer 
measures  the  tangent  of  the  angular  distance  from  the  plate  centre.  This  correction 
depends  upon  the  cube  of  the  distance,  as  in  astrographic  plates.  For  the  latitude 
pairs  it -is  negligible  in  amount,  and  was  therefore  not  applied,  except  in  a  few 
instances  when  the  star-trails  were  displaced  on  the  plate  owing  to  an  error  in 
setting  the  telescope. 

The  measures  were  reduced  with  an  assumed  and  approximate  scale  value  of 
5  mm.  =  623"-05,  which  was  known  to  be  too  small.  The  value  so  obtained  for  the 
angular  distance  between  two  trails  was  corrected  for  precession  and  proper  motion 
to  the  beginning  of  the  year,  subtracted  from  the  tabular  value,  and  the  propor- 
tional difference  for  a  10'  distance  calculated  for  each  pair.  The  means  were  taken 
and  tabulated  against  the  temperature. 

Table  6  gives  a  list  of  the  pairs  of  stars  used  for  the  determination  of  scale, 
together  with  their  declinations  for  1900,  and  other  data  necessary  for  reducing  to 
a  different  epoch. 
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Pair  No. 

Boss  No. 

N.  Declination  1900-0. 

Interval  1900-0. 

Difference  in 
Annular         |           Secular 
Variation  (N—  S). 

O          /                // 

&      f          ft 

// 

// 

I 

5957 
5958 

45  50  49-04 
48  45     3-22 

2  54  14-18 

+  •159 

•ooo 

2 

6016 
6021 

59  35     6-n 
56  59  11-24 

2  35  54-87 

—  •028 

+  •00  1 

3 

6071 
6073 

45  54  58-78 
42  42  51-74 

3   12     7'°4 

-•424 

+  -OOI 

4 

611  1 

61   39  31-06 

6112 

58  24  26-87 

3   15     4'J9 

+  •013 

•ooo 

5 

6142 
6148 

56  51  20-16 

55     8  57-53 

i  42  22-63 

+  •008 

+•003 

6 

6186 
6187 

57  58  31-09 
60  45  25-99 

2    46    54-90 

+  •037 

•ooo 

7 

43 

50 

38     7  34-89 
36  13  50-83 

i   53  44-06 

+  •030 

+•003 

8 

96 

97 

52  17  14-85 
53  58   12-51 

i  40  57-66 

+  •016 

OOI 

9 

123 
132 

33   10     7-61 
30  18  49-54 

2    51     18-07 

+  •107 

+•005 

10 

189 
193 

60  34  32-58 
58  25  52-88 

2     8   39-70 

+  •254 

+  •004 

ii 

1385 

53  26  26-12 

1393 

56  31  45-23 

3     5   I9'11 

+  •423 

-•033 

12 

H39 
1442 

37  16  36-78 
39     7     9'°6 

i   50  32-28 

+  •015 

—  •009 

13 

1487 
»493 

47  53  44-15 
49  54  '5-40 

2       O    3I-25 

—  168 

—  016 

H 

1560 
'575 

61   32  51-69 
59     2  49-75 

2    30       1-94 

+  •160 

-•035 

15 

1607 
1608 

56  20  18-01 

58  28  18-76 

2     8     0-75 

--037 

—  •026 

16 

1687 
1694 

39  28  44-46 
42  34  36-95 

3     5  52-49 

+  •016 

—  •019 

i? 

1716 

1720 

59  32  34-68 
57  16  22-94 

2  16  11-74 

4  -  •  I  2  1 

—  •026 

18 

4910 
4920 

49  53  38-65 
46  48  39-18 

3     4  59-47 

-.405 

—  -O2I 

19 

5002 
5012 

42  ii   36-24 
44  28  23-64 

2  16  47-40 

+•079 

—  -016 

20 

5069 
5070 

38  27  53-34 

40    20    41-93 

I  52  48-59 

—  -106 

—  009 

21 

5130 
5137 

5i  46  53-43 
49  49  34-07 

i  57  19-36 

-•142 

—  -OI2 

22 

5161 
5163 

56     3     7'J3 
52  52  11-54 

3  10  55-59 

—  •213 

—  •030 

23 

5200 
5203 

47  24  24-80 
45   16  22-02 

2     8     2-78 

+  •031 

OIO 

Table  7  is  a  specimen  sheet  from  one  of  the  measuring  books,  illustrating  the 
method  of  reduction. 
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TABLE  7. — SCALE-PLATE  MEASUBEMENT. 


1911  Oct.  30.     Plate  47.     Temp.  47°-3-     Measurer  S.E.     Position  D. 

Star    . 

2N 

28 

3N 

38 

48 

<N 

68 

6N 

78 

7N 

Telescope 

E 

E 

W 

W 

W 

Part  of 

Trail      . 

close 

wide 

wide 

wide 

wide 

close 

wide 

wide 

wide 

wide 

•072 

•082 

•098 

-079 

-037 

-•066 

•049 

•060 

•045 

•062 

Microscope  A 

•061 
•047 

•089 
•079 

•065 
•060 

•069 
•070 

•037 
•028 

•065 
•061 

•047 
•049 

•060 
•057 

•029 
•029 

•055 
•058 

•055 

•076 

•064 

•071 

•02  1 

•050 

•050 

•06  1 

•ooo 

•055 

Mean 

•059 

•08  1 

•072 

•072 

•031 

—  060 

•049 

•059 

•026 

•057 

Curvature  Correction 

—  -OOI 

—  •004 

.  . 

+  •004 

+  -OOI 

Tangent  Correction    . 

—041 

+  •041 

-•074 

+  •074 

—  078 

+•078 

-•°49 

+  •049 

-•015 

+  •015 

Sum 

+•017 

+  •118 

—  •002 

+  •146 

-•043 

+•019 

•ooo 

+  •108 

+  -OII 

+  •072 

Scale  Divisions 

4:  3,4 

'9:3,4 

3:0  i 

21  :  2,  3 

2  :  4,  3 

21:3,4 

4:  1,2 

20:  1,2 

6:2,3 

17:2,3 

f  Right  . 

9-813 

8-451 

11-420 

9-100 

8-593 

5'5!5 

7-8l9 

10-731 

9-339 

+  36 

-34 

+  56 

-36 

+  58 

+  3 

+  2 

-46 

—28 

-74 

M;<>  TI 

R.  Corrd. 

•361 

•779 

•507 

•384 

•158 

•596 

•577 

•773 

•703 

•245 

ITiiO.     -L>  - 

Left     . 

8-960 

•447 

•147 

•043 

•750 

•251 

•172 

•469 

•364 

•961 

+  54 

-5 

+  17 

+  3 

+  56 

+  i 

o 

-45 

0 

-67 

,L.  Corrd.       . 

•014 

•442 

•164 

•046 

•806 

•252 

•172 

•424 

•364 

•894 

Mean 

9-187 

9-610 

8-335 

11-215 

8-982 

8-424 

5-344 

7-598 

io-533 

9-070 

Mic.  B—  Mic,  A 

9-170 

9-492 

8-337 

11-069 

9-025 

8-405 

5-344 

7-490 

10-522 

8-998 

/           » 

, 

,          « 

/                  II 

/           // 

Difference    . 

+    3'22 

+  27-32 

—  6-20 

+  21-46 

-15-24 

Correction  for  Runs    . 

+        -01 

+        -01 

—        -01 

Equivalent  of  Scale    . 

77       52-87 

95       32-06 

97       36-67 

83         4'4° 

57         6-77 

Sum 

77       56-09 

95       59-39 

97       30-47 

83       25-87 

56       51-52 

Star  Correction 

•05 

•15 

•02 

—       -OI 

—     -09 

Mean  Z.D.  North 

56-04 

59-24 

30-45 

25-86 

5I-43 

Tabular 

57-28 

61-02 

32-17 

27-66 

52-20 

Difference    . 

1-24 

1-78 

1-72 

1-80 

•77 

for  10'  . 

•159 

•185 

•176 

•216 

•136 

Mic.  B  (R.  —  L.)  '3445  . 

•347 

•337 

•343 

•338 

•352 

•344 

•345 

'349 

•339 

•351 

Tabular              '3465. 

.  . 

.  . 

Runs  + 

"-O2 

•• 

•• 

Remarks  . 

•• 

The  scale-pairs  consisted  of  3  groups :  Group  A,  consisting  of  pairs  1-10,  was 
observed  between  Oct.  26  and  Nov.  10  ;  group  B,  consisting  of  pairs  11-17,  between 
Feb.  1  and  Feb.  14;  and  group  C,  consisting  of  pairs  18-23,  between  July  9-14 
and  Aug.  7-12.  A  range  of  temperature  from  26°-9  F.  to  70°-8  F.  was  thus 
obtained. 
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The  mean  differences  for  10'  for  each  plate,  together  with  the  mean  tempera- 
tures during  the  plate  in  the  observing  hut  and  the  numbers  of  pairs  of  measures 
from  which  the  means  are  obtained  are  given  in  Table  8. 


TABLE  S.^ 


A. 


Date. 

Temperature. 

Difference  for  10'. 

No.  of  Pairs. 

1911   Oct.  26   . 

47-4 

// 
•219 

II 

Oct.  28   . 

43-° 

•227 

16 

Oct.  30  . 

47-3 

•174 

IO 

Oct.  31    . 

46'3 

•203 

12 

Nov.  6   . 

44-1 

•220 

'4 

Nov.   9   . 

40-6 

•213 

16 

1912  Oct.  31    . 

43'4 

•I8S 

20 

Nov.    i    . 

•I97 

6 

1913  Oct.  27   . 

57-1 

•152 

9 

Nov.    i    . 

49'4 

•188 

18 

Nov.   7   . 

45'4 

•205 

ii 

Nov.   8   . 

45-9 

•192 

18 

1914  Oct.  31    . 

46-2 

•2OI 

ii 

Nov.   9   . 

51-2 

•I83 

H 

1915  Nov.   2   . 

41-6 

•2I4 

12 

Nov.    3   . 

42-7 

•224 

16 

Nov.   5   . 

40-2 

•228 

18 

Nov.   6   . 

43-8 

•226 

10 

1916  Nov.   8    . 

45-9 

•198 

18 

1917  Nov.   6   . 

44-8 

•188 

2 

1918  Nov.   7   . 

43-6 

•188 

10 

Nov.   9   . 

44-8 

•217 

IO 

GROUP  B. 

1912  Feb.    8   . 

47-9 

"149 

4 

1913  Feb.  ii    . 

43-6 

•173 

ii 

1914  Feb.    2    . 

42-9 

•212 

ii 

Feb.    3   . 

43'9 

•188 

IO 

Feb.    4   . 

43-5 

•196 

'4 

Feb.  10   . 

47-2 

•180 

10 

1915  Feb.    3    . 

47-0 

•176 

'4 

Feb.    4   . 

44-0 

•169 

'4 

Feb.    9   . 

38-1 

•206 

14 

1916  Feb.    6   . 

46-0 

•211 

H 

Feb.    7  . 

39'3 

•I99 

12 

1917  Feb.    6   . 

27-2 

•287 

»4 

Feb.  14   . 

33-5 

•247 

H 

1919  Feb.    7   . 

26-9 

•246 

H 

Feb.  10   . 

•   29-0 

•250 

'4 

Feb.  ii. 

30-5 

•234 

H 

20 
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TABLE  8 — continued. — GBOUP  C. 


Date. 

Temperature. 

Difference  for  10'. 

No.  of  Pairs. 

1914  July  10   . 

62-5 

a 
•120 

10 

1916  Aug.    2    . 

70-8 

•066 

9 

Aug.  10   . 

68-4 

•079 

12 

1918  July  13   . 

56-I 

•I58 

IO 

From  the  above  results  the  mean  values  given  in  Table  9  were  derived. 


TABLE  9. 


Temperature. 

Mean  Difference 
for  10'. 

Weight. 

o 

27.7 

•263 

42 

32-0 

•240 

28 

39'9 

•212 

78 

43-5 

•I99 

I58 

46-5 

•I9S 

133 

50-2 

•186 

32 

56-6 

•ISS 

19 

62-5 

•I2O 

10 

69-5 

•073 

21 

These  values  are  shown  in  fig.  1,  the  ordinates  being  the  difference  for  10',  and 
the  abscissae  the  temperatures. 

It  will  be  seen  that  the  plotted  points  fall  practically  on  a  straight  line,  indicat- 
ing a  linear  dependence  upon  the  temperature.  The  dependence  would  be  repre- 
sented more  accurately  by  a  smooth  curve  slightly  concave  to  the  origin,  so  that 
the  observations  would  be'  better  represented  if  a  small  term  depending  on  the 
square  of  the  temperature  were  introduced.  The  weight  of  the  two  ends  is,  however, 
small,  and  it  is  doubtful  whether  the  introduction  of  such  a  term  is  legitimate. 
Further,  as  the  temperature  correction  is  applied  to  the  mean  Z.D.  of  the  group, 
which  is  always  small  unless  the  group  is  incompletely  observed,  and  as  very  few 
observations  were  obtained  at  the  extremes  of  temperature,  a  linear  relationship 
has  been  assumed. 


From  the  slope  of  the  straight  line,  the  mean  difference  for  10'  for  1°  F.  rise  in 
temperature  is  found  to  be  — 0"-0041.     Also  at  43°-5,  the  correction  for  10'  is 


VARIATION  OF  LATITUDE,  1911-1918. 


20° 
-300 


I 

g 


-100 


20" 


30° 


30 


40" 


50° 


ao"  50° 

TEMPERATURE  (°F) 

Fio.  1. 


60° 


60 


70" 


^300 


'200  is. 
T 

1 


100 


70s 


[To  face  p.  20. 


ROYAL  OBSERVATORY,  GREENWICH.  21 

+"•203.     Since,  therefore,  the  scale  assumed  was  5mm  =  623"-05,  the  correction  for 


43°-5  is  +  -203x  =+"-2108. 


Hence  the  scale  values  is  given  by— 


°- 


—  43°-5 


This  value  of  the  temperature  coefficient  agrees  exactly  with  the  value  obtained 
by  Cookson  (Memoirs  R.A.S.,  vol.  Ix,  pt.  ii,  p.  101). 

The  latitude  plates  were  reduced  with  the  scale  value  5mm  =  623"-26.  'The 
temperature  correction  was  not  applied  to  each  star-pair  but  to  the  mean  Z.D.  of 
each  plate. 

Instrumental  Corrections,  etc.  —  No  corrections  have  been  applied  for  collimation, 
level  or  azimuth  errors.  The  errors  may  attain  comparatively  large  values  before 
having  any  appreciable  effect  on  the  zenith  distance.  This  is  due  to  the  fact  that 
the  correction  to  apply  depends  on  the  square  of  the  error  only.  In  fact,  if  the 
deviation  due  to  the  combined  errors  is  c,  the  error  of  Z.D.  is  |c2  tan  8,  and  in  the 
extreme  case  in  which  8  =  72°  the  correction  is  only  "-026  if  c=60".  Moreover,  high 
north  stars  are  rare,  so  that  no  systematic  effect  011  the  aberration  can  be  produced. 
The  adjustments  were  checked  from  time  to  time  by  visual  observations,  at  the 
periods  in  the  observing  programme  set  apart  for  scale-plate  observations.  The 
errors  have  been  kept  within  narrow  limits  and  have  not  exceeded  20".  They 
remain  very  steady,  and  adjustments  are  rarely  necessary.  If  the  telescope  were 
to  be  seriously  disturbed  in  any  way,  the  trails  on  the  plate  would  appear 
unsymmetrical  and  would  lead  to  the  early  detection  of  the  disturbance. 

No  corrections  have  been  applied  in  the  reductions  for  refraction.  The  refrac- 
tions of  the  two  stars  north  and  south  of  the  zenith,  which  form  one  pair,  nearly 
balance  one  another.  A  mean  refraction  affects  both  the  scale-plates  and  the 
latitude  plates  alike,  and  to  a  very  close  approximation  is  a  linear  function  of  the 
scale  equivalent.  It  is  therefore  included  in  the  scale  value  and  is  automatically 
eliminated  from  the  reduction.  Changes  in  the  refraction  constant  would  barely 
amount  in  an  extreme  case  to  "-01  correction  for  an  individual  star-pair,  and  would 
be  practically  eliminated  in  taking  the  mean  of  a  group. 

Both  the  latitude  and  scale-plates  have  been  measured  direct  and  reverse,  and 
the  mean  result  used.  The  practice  has  been  for  one  measurer  (W.)  to  measure  all 
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the  plates  in  the  direct  position,  and  another  (H.A.)  to  measure  them  all  in  the 
reverse  position.  For  certain  trails  decided  systematic  differences  between  the  two 
measures  were  found.  This  difference  is  not  mainly — if  at  all — instrumental.  To 
test  this,  a  silver  reseau  was  measured  direct  and  reverse  by  the  two  measurers, 
who  obtained  the  same  result.  Moreover,  when  the  two  measurers  measured  pairs 
which  gave  a  systematic  discordance  in  directions  opposite  to  those  in  which  they 
normally  measured,  they  obtained  each  other's  results,  within  the  limits  of  accidental 
error  of  measurement.  The  differences  appear  to  be  due  to  a  difference  of  magnitude 
of  the  two  star-trails  measured,  as  it  is  with  pairs  of  widely  differing  magnitudes 
that  the  greatest  differences  are  obtained.  Both  observers  set  too  far  to  the  left 
(or  right  in  the  reverse  measurement)  on  a  faint  trail  as  compared  with  a  bright. 
The  systematic  differences  remained  remarkably  constant  throughout  the  series  of 
measures,  and  since  the  mean  has  always  been  used,  no  errors  are  produced  in  the 
latitude  or  aberration  results,  which  depend  only  on  variations  in  positions. 

Results  of  Measures. — The  results  of  the  measurement  of  the  latitude  plates 
are  contained  in  Table  I,  at  the  end  of  this  volume.  In  this  table,  the  measures 
are  given  according  to  groups,  the  measures  in  each  group  being  arranged  in  order 
of  date.  The  first  column  of  the  table  contains  the  date  of  observation,  the  second 
the  plate  number,  and  the  third  the  mean  temperature  in  the  observing  hut  whilst 
the  plate  was  being  obtained.  The  next  five  columns  contain  the  mean  Z.D.  north 
of  the  individual  star-pairs.  These  values  are  extracted  directly  from  the  observing 
book,  and  are  therefore  corrected  for  precession,  nutation,  aberration  and  parallax, 
and  reduced  to  the  beginning  of  the  year  in  which  the  observation  was  obtained. 
The  value  of  the  aberration  constant  assumed  in  this  reduction  was  20"-47.  The 
fraction  of  the  proper  motion  from  the  beginning  of  the  year  has  not  been  eliminated, 
however,  in  these  figures. 

Following  the  measures  of  the  plates  of  each  group  are  given  remarks  on  some 
of  the  plates  based  on  notes  made  by  the  measurers  at  the  time  of  measurement. 
These  refer  mainly  to  trails  being  faint  and  measurable  only  with  difficulty. 
The  probable  error  of  measurement  of  such  trails  is  above  the  average  value, 
but  an  attempt  was  made  to  measure  every  trail  that  could  be  observed.  If 
one  star-trail  is  missing,  the  group  is  incomplete,  and  the  advantages  arising  from 
the  smallness  of  the  mean  zenith  distance  of  all  the  pairs  of  one  group  is  lost. 

From  the  mean  zenith  distances  of  each  pair,  as  given  in  the  table,  were 
subtracted  the  preliminary  assumed  values,  referred  to  above.  The  mean  of  the 
residuals  so  obtained  is  given  in  the  9th  column  of  the  table.  It  is  these  mean 
residuals  which  were  used  in  the  subsequent  reductions. 
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Reduction  of  Observations. — To  the  mean  residuals  just  referred  to  the  following 
corrections  were  applied  :— 

(1)  A  correction  to  reduce  each  pair  of  a  group  to  the  mean  of  that  group.     In 
adopting  the  assumed  star-places,  no  endeavour  was  made  to  ensure  that  each  star- 
pair  in  any  given  group  would  give — apart  from  accidental  errors — the  same  value 
of  the  latitude  variation.     Provided  that  complete  groups  only  had  to  be  dealt 
with,  this  would  have  been  immaterial,  as  the  mean  error  would  merely  have  entered 
into  the  group  correction.     A  somewhat  large  proportion,  however,  of  the  groups 
have  one  or  two  pairs  missing,  the  fainter  stars  not  giving  measurable  trails  when 
the  definition  is  poor,  and  on  some  plates  trails  not  being  recorded  owing  to  passing 
clouds.     In  order,  therefore,  not  to  waste  the  incomplete  groups,  it  was  necessary 
to  determine  corrections  to  reduce  every  pair  to  the  mean  of  its  group.     These  were 
obtained  from  the  mean  discordances  between  the  residuals  given  by  the  several 
pairs  of  a  group  observed  on  the  same  night.     The  mean  correction  for  the  pairs 
measured  was  applied  to  each  plate  ;  in  certain  groups,  to  this  correction  is  further 
added  a  constant  correction  to  all  the  plates  in  the  group,  in  order  to  reduce  the 
group  corrections  where  preliminary  determinations  showed  these  to  be  somewhat 
large.     These  corrections  are  contained  in  column  10  of  Table  I. 

(2)  The  fraction  of  the  mean  annual  proper  motions  for  the  group,  to  reduce 
to  the  beginning  of  the  year.     If  the  group  was   incomplete,  the  mean  proper 
motion  for  such  pairs  only  as  were  measured  was  used.     These  corrections  are 
given  in  column  11  of  Table  I. 

(3)  The  temperature  correction  was  applied  to  the  mean  Z.D.  of  the  pairs  of 
the  group  which  were  measured,  so  reducing  every  plate  to  the  mean  temperature 
of  43°-5  F.     These  corrections  are  given  in  column  12  of  Table  I. 

The  residuals  obtained,  after  the  application  of  these  three  corrections,  are 
given  in  column  13,  Table  I. 

It  has  been  seen,  in  Table  2,  that  the  observing  programme  divides  the  year 
into  10  periods.  The  means  of  the  corrected  residuals  for  each  group  were  taken 
for  these  periods.  These  mean  values  are  given  in  Table  I,  column  15,  and  in 
columns  14  and  17  are  given  respectively  the  mean  date  for  the  plates  con- 
cerned and  the  mean  aberration  factor,  whilst  column  16  gives  the  weight  of 
the  residuals  contained  in  column  15.  This  weight  is  based  upon  the  number  of 
plates  used  in  obtaining  the  residual — plates  having  three  or  more  measurable  pairs 
of  trails  being  given  a  weight  of  1,  whilst  those  with  fewer  that  three  were  given  a 
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w.eight  of  J.  The  data  contained  in  columns  14  to  17  inclusive  form  the  material 
from  which  to  derive  the  aberration  and  latitude  variation. 

The  mean  residual  for  any  given  group  and  period  is  built  up  of  three  parts- 
accidental  errors  being  excepted.  These  are — (1)  the  mean  group  correction  to  the 
assumed  star-places  for  the  group  ;  (2)  the  variation  of  latitude  during  the  period 
from  the  mean  value  provided  by  the  whole  series  of  observations  ;  (3)  an  additional 
aberration  correction  arising  from  the  use  in  the  reductions  of  an  aberration  factor 
of  20"-470  instead  of  the  (possibly  different)  correct  value. 

For  each  group  and  period  an  equation  was  therefore  obtained  of  the  form  :— 

2p+<7+a?jK=mean  residual, 

where  zp  is  the  mean  group  correction  to  the  assumed  star-places  for  the  ^th  group, 
tq  is  the  latitude  variation  during  the  qih  period,  a.pq  is  the  mean  aberration  factor  for 
this  group  and  period,  and  20"-47/c  is  the  correction  to  the  assumed  value  of  the 
aberration  constant.  The  equations  so  formed  have  the  weights  given  in  column  16, 
Table  1. 

In  the  whole  series  of  observations  there  are  70  values  of  q,  and  there  are 
16  p's.  From  the  conditional  equations  for  each  group  and  period,  normal  equations 
were  constructed  for  the  16  z's,  70  fs  and  for  *.  These  normal  equations  were 
as  follows  :— 

Normal  Equations  for  the  Vs. 
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Normal  Equations  for  the  t's  —  continued. 

16    *70         +   5    212         +   5    213         +   3    ZM         +   3    215           -  78'4f  =  +  0-681 

26    «71         +  4    2j          +7    213         +10    214         +   s    2is         -197'6/c  =-o-S37 

21-5*72            +    3-5*2              +    2     23              +    6     214            +IO     S15             -226-3*  =  —  1-92! 

13-5*73        +  5    «i         +  2    z4         +  2   z5         +  4-5216         -io37/c  =-0-714 

io-5<74         +   1-522          +   3    23          +   3    26          +   3    27          +   39'°*  =-1-299 

7    *75       '+  4    24          +   3    25                                                       +     5'8<c  =-1-043 

The  last  five  of  the  above  equations  were  not  used  in  the  formation  of  the 
normal  equations,  but  the  values  of  the  z's  obtained  later  were  substituted  in  them, 
so  deriving  the  values  of  the  latitude  variation  up  to  the  end  of  the  year  1918. 

Normal  Equations  for  the  z's. 

49Zj+  3*l+6<3+  I-5*ll  +  4*13+5*21+2*23+4*31+5*33+2*41+2*43+  2*51+  5-5*53+  3*61 

+4<63  -   3937*=   -   3-ooz 
55-5z2+  1-5*2+2-5*4+5*12+  3-5*i4+2-5*22+  2*24+5*32+  3*34+6*42+4*44+6-5*52+  3*54 

+4*62+7*64  -  2l6'6  =     -   2'338 

53*3+3*2+  3*4+  5*12+  2-5*14+  I-5*22+  2*24+  3*32+  3*34+  4*42+4*44+6*52  +  4*64+4*62 

+  8<64  -   in-9   =      -    1-522 

3-5^25+  5<33+6*35+3<43+3-5<45+5<53+4«55+6«63 

.  +  107-9  =+   3-o82 

43+2<45+2<53+6i55+4-5<63+7-5<66    .                  .  +   158-4  --=+  3-096 

<16+  3<24+  8'5'26+6*34+  7<36+2<44+  8<46  +  4«54+  S<56+  3'5<64 

.  +  228-i   =+  9-564 


4+4-S<66          •  •        +    4I2'7    =+    4-03I 

6828+  2<B+  2t,+  2t15+  2ttf+  6tn+  5  •  5'27+  6<35+  6'37+  2'45+  7<47  +  4<55+  7<57+  6<«B 

+  IO-5<6,       '  '        +     306-3     =+     9-628 


•        +     542'9     =+     3'825 
I002U+  3<7+4-5<8+  3«9+  3<17+  2<ig+<19+4«27+  8?2g+9<29+  5^7+5-5*38+  2'39+  7<47 

+  5<48+3<49+3«57-f  8«58+  3*59+6*67+  8t'68+  7*69  •        +     ^^     ==  +     6-544 

95-52l24-4*8+  3*9+  4*10+2*18+*19+  2*20+5*28+  I1*29+3*30+6*38+2(39+3-5<10+5<d8 

+  5*49+9*50+7*58+3*59+4*60+5*68+6*69+5*70  -     ^'O     =-     2-15! 

92213+  3*1+3*9+4*10+  3*ll+3*19+3*20+8*21+7-5*29+  2*30+4*31+2*39+2-5*40+6*41 

+  7'  5*49+  7*50+  3*51+!  -5*69+  6*60+  6*6i+  5*68+  5*70     •  '  6l8'3   =--  8-iu 

992l4+2-5*l-l-  5-5*2+4-5*10+  3<11+3*12+  2*20+  '0*21+6*22+  2*30+4*31+5*32+  3*40+5*41 

+  5*42  r7*50+5*5i+6-5*52+4-5*6o+6*6i+6-5*62+3*70  •  -1114-3=    -11-356 

6l215  +  4<2+3<10+4*12+*20+6*22+2*30+4*32+3*40+6*42+6*50+9*52+3'*60+7*62+3*70  "     6ll'5     =        -     5-04! 

50-5«16+  3*1+5-5*3+  3*11+  3*13+6-5*21+2*23+6*31+5*33+  2*41+0-5*43+4*51+  3*53 

+  3-5*61+3-5*63    •  -  386-3  =-  0-262 

It  will  be  seen  from  the  above  equations  that  the  normal  equations  for  the  £'s  are 
much  simpler  than  those  for  the  z's,  the  former  each  containing  not  more  than  4  of 
the  z's,  whilst  those  for  the  z's  may  contain  as  many  as  21  of  the  t's.  The  K  normal 
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equation  is  still  more  complex,  as  it  contains  all  of  the  fs  and  all  of  the  z's. 
The  simplest  method  of  solution  was  therefore  to  substitute  for  the  fs  in  the  z 
equations,  and  to  solve  these  equations  for  the  z's,  determining  them  as  linear 
functions  of  the  quantity  K.  Substitution  back  in  the  t  normal  equations  then 
gave  the  values  of  the  fs  also  in  terms  pf_/c.  Finally,  substitution  of  all  the  fs 
and  z's  in  the  normal  equation  for  K  gave  the  value  of  «. 

The  16  equations  obtained  for  the  z's  are  not  independent.  This  is  due  to  the 
fact  that  only  the  differences  of  the  z's  can  be  determined.  This  is  evident,  because 
in  the  equations  of  condition  all  the  z's  can  be  increased  by  any  arbitrary  amount 
provided  that  all  the  fs  are  decreased  by  the  same  amount,  and  the  equations 
remain  unaltered.  In  effect,  we  can  only  determine  variations  of  latitude,  and 
the  base-line  from  which  the  variations  are  measured  is  arbitrary.  It  is  convenient 
to  make  the  base-line  correspond  to  the  mean  latitude  ;  this  can  be  done  by  plotting 
the  latitude  values  obtained,  and  choosing  the  base-line  which  makes  the  latitude 
curve  most  nearly  symmetrical  on  either  side  of  it. 

The  procedure  actually  adopted  was  the  following : — The  16  z  equations  were 
written  out  in  determinantal  form,  with  a  coefficient  zero  for  any  z  which  is  absent. 
These  equations  possess  cross  symmetry,  and  their  dependence  upon  one  another 
was  shown  by  the  sum  of  the  coefficients  of  each  z  vanishing,  and  also  by  the  sum 
of  the  constant  and  K  terms  also  vanishing.  The  z's  were  eliminated  successively, 
commencing  with  z16  and  following  with  z1?  z2,  .  .  .  zn,  then  z13,  z14.  The  normal 
equation  for  z16  was  used  to  eliminate  z16  from  the  remaining  equations,  the  equation 
being  multiplied  in  turn  by  the  appropriate  factors  and  added  to  the  other  equa- 
tions containing  z16.  It  is  easy  to  show  that  the  resulting  equations  also  possess 
cross  symmetry,  and  that  the  sums  of  corresponding  coefficients  vanish.  These 
properties  provide  useful  checks  on  the  accuracy  of  the  arithmetical  work  and  the 
elimination  arranged  in  this  way  is  both  rapid  and  straightforward.  Finally,  two 
equations  in  z15  and  z16  remained,  identical  except  for  sign.  z12  being  equated  to 
zero,  z15  was  determined,  and  by  working  backwards  the  remaining  z's  were  deter- 
mined. By  putting  z12  zero,  a  symmetrical  latitude  curve  was  obtained,  so  that 
no  further  adjustment  was  required. 

The  z  equations  as  arranged  for  the  elimination  are  given  below.  The  small 
italic  figures  under  lines  2,  5,  6,  13,  14  are  obtained  by  multiplying  the  first  equation 
by  the  appropriate  factors  (given  in  the  vertical  column  to  the  extreme  right)  for 
the  elimination  of  zle.  In  the  actual  working,  they  were  entered  in  red  ink  to 
avoid  confusion.  In  commencing  the  second  stage  the  equations  were  written  out 
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afresh,  the  first  being  dropped  and  the  two  lines  in  Nos.  2,  5,  6,  13,  14  being  added 
together.     The  same  process  was  then  repeated. 


-1C- 


««• 


9 
10 
II 

12 
13 


-  5-89-  3-4°  -  7-52-  8-27 
-  7'7°—  4'46  -  5-66-  6-02 

-  7-93-  1-11  -  2-47-  2-71 

+41-04-13-45  -  5-17—  5'56  -  8-03—8-83 

-13-45+39-59  -  5'°o-  5-81  -  7-05-7-68 

+38-62—11-65  —  8-14—  5-18 

—  0-93—  0-54  -  1-18—  1-31 

-11-65+30-83  -  6-33-  4-99 

+  3-40-  1-11  -  0-54-  0-32  -  0-68-0-75 

7  -  5-17-  5'6o  +44-99-16-31  -  8-84-  9-07 

8  -  5-56—  5-81  —16-31+44-04  -  8-05—  8-31 

-  8-14—  6-33  +49-02—16-76—  9-86-  7-93 

-  5-18—  4-99—  8-84—  8-05— 16-76+70-06  — 17-66—  8-58 

—  9-07-  8-31—  9-86  — 17-66+82-34-24-03 


1  +37-30  — 12'22 

2  —12-22+36-12 
+12-22-  4-00 

3 
4 

5  -  5-89-  7-76 
+  5-89-  1-93 

6  —  3-40—  4-46 


zlt.      Const.       x. 

+2-624+  66-3 

-  -114  +  109-2 
+  -860+  21-7 

-  -674-       1-2 
-    -127-    78-5 

+  -429-  43-3 
+  -415+  10-5 
—  1-142—  40-2 
+  -238+  6-0 
+2-734+  26-0 
—2-326  —  173-7 
+  -957-  25-2 
+  1-723-286-5 
-13-41 -4-278-245-1 
—21-11+2-146  — 103-2 


15 
16 


+  7-52-  2-47  -  1-18-  0-68 

—  8-27—  6-02—  8-03—  7-05 
+  8-27-  2-71  -  1-31-  0-75 

-  8-83—  7-68 


-  7'93-  8-58-24-03+70-37-  8-72 

—  8-72+63-05—17-27—  5-64  — 18-24  — 1-881+207-2 

-  1-52-  1-67  +  -629+  13-4 
-17-27+70-42 - 16-43 -  7-35-2-242+427-0 

-  7-67-  1-83  +  -S82+  14-7 

-  5-64  —  16-43+44-63—  6-05+1-264+198-1 
—  13-41— 21-11—18-24—  7-35-  6-05+66-16+  -907-  36-9 


In  this  way  the  following  values  were  obtained  for  the  z's  and  the  i's  :— 


8-0* 
z2= — 034+   2-7* 

23= 024+    0-7* 

25=— -OO6—    4-3* 

27=  —  -051  —  10-5* 
28=  +  -028  —    9-0* 

£j  =  —  -140—0-51* 


t3  =—-207  +  6-04* 

Z4  =  —  -023+2-56* 
<s  =  —  -070+0-27* 
«6  =  +  -227+4-15* 
<v  =  +  -257+7-19* 
«8  =  +  -i75+4'69«- 
ta  =  +  -154— 0-47* 
i10= +  -220—6-95* 

*!!=  +  -104—  O-32* 

£12=  +  -i26— 0-95* 
t13=  —  -062+  2-66* 
<14=- -054+ 3-68* 

*«=  —  I9I  +  4'I8« 
<16=  — 109+6-41* 


29  =  +  -024—12-3* 

Zio=--°39-IO-5K 

2n=  +  -02I—    6-5* 

212=        .  . 

213=  —  -028+    8-5* 


^ 
<18 


=  +  •058—  1-80* 


-000+10-9* 

8-0* 


-094+5-30* 
-063  +  8-69* 
-i2z—  4-24* 


^=- 


-i42—  0-78* 
•024-0-57* 

049+6-31* 
-077+6-26* 

138+8-22* 


<31= 
(32—  — 


264—2-04* 

Q9I-5-78K 
'Oo8—  1-18* 
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*33= 

*34= 
*35= 
*3= 


*39= 
<40=- 
*41=- 
*42= 

*43= 
«44= 
*45= 
*= 


*48=  + 
<49=- 
*50  — 

«n— 

*52=- 
<53= 

*M=  + 


•I09+0-30* 
•234—0-83* 
•I9I  +  O-29* 
•II9+4-4I* 
•114+4-96* 
•083+5-9I* 
•I42+2-47* 

•336-3-91* 

•089+0-06* 
•012  —  3-36* 
•211  +  1-53* 
•270+3-15* 
•237+4-65* 
-170+7-37* 
•059+4-09* 
•106—2-46* 
•157-2-19* 

•2OI  —  I-OI* 
•247+0-95* 

•I30+I-35K 
•178  +  0-97* 


The  normal  equation  for  *  is  :— 


100-3^    -146-3^    -167-3^    + 


-  6o-8«31  —  i 


2*o£j 

1 5 '9*14 

6o-4<24 

Qf.Qf 

°  J   ° ^34 


42'/ 

6-4 


-  1 26-4*41   -I49-2*42  +     38M*43+  35-0*44+     I3-S 

—  I22-9*51  —228'9*52  —    64-9*53  +  46-2*54+    72-6 

—  I46-5*61 —i92-i*62  —   i2-5*63  -  8o-7*64  +   98-4 

—  396-421  — 216-522  —  iu-823  +  107-924  +158-4 


+  96- 

+  35- 
+  106- 

+  H5- 
+  126- 

+  92- 


*56= 
<M= 
*57= 
*58= 
«.•= 

/          

f60 — 
*61=- 


-•222+2-26* 
-•244+4-77* 
-•233+6-90* 
-•130+5-28* 
-•023+3-59* 

149-1-77* 
184+0-93* 
155-0-53/c 


*«,=  - 


*73— — 
tn= 


•068+2-59* 
•102+4-82* 
•191  +  7-25* 

'099+5'73/c 
•105+2-58* 
•058  —  2-18* 
•012  —  2-34* 
•071  +  1-40* 
•084+3-15* 
•106+0-81* 
•164+2-79* 


36-4*48   - 


-  38-4«20 

-  45-8*30 


+  i72-82n-] 


9-150-1*50 

9-    25-5*60 

+  88-i*66+  85-i*67+   15-7*68-  43-4*69-  78-4*70 
+  228-i26  +412-62,  +306-428  +708-029  +542-821,, 


zl3  -1113-6214-611-5215  -386-2216  +io6,679-4*=  +  475-372 


On  substitution  of  the  previously  determined  values  for  the  z's  and  f's  in  this 
equation,  we  obtain 


giving 


=—    "-0278 


RESULTS. 

The  Aberration  Constant. — The  value  for  20"-47*  just  determined  is  the  correc- 
tion to  the  assumed  value  20"-470  of  the  aberration  constant.  The  final  value  of 
the  aberration  constant  resulting  from  the  seven  years'  observations  is  therefore 
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corresponding  to  a  solar  parallax  of  8"-815.     This  value  is  very  close  to  the  old 
value  of  Struve. 

In  order  to  obtain  some  information  as  to  the  weight  to  be  attached  to  this 
value,  the  corrections  resulting  from  each  single  year's  observations  were  deter- 
mined, assuming  for  the  group  corrections  the  values  derived  from  the  whole  series. 
The  normal  equations,  together  with  the  resulting  aberration  corrections  are  given 
in  Table  10. 

TABLE  10. 


Year. 

Normal  Equation  for  x. 

Correction  to  zo"-^o. 

I 

5,493*=  +  12-424 

it 
+  0-0463 

2 

4,567       -13-738 

-    -0616 

3 

8,441        —10-270 

-    -0249 

4 

9>6l5       -33-958 

-    -0723 

5 

8,461       —32-408 

-    -0784 

6 

8,859       +20-882 

+    -0483 

7 

9,789       -17-826 

—    -°373 

From  the  discordances  between  these  values,  the  probable  error  of  the  deter- 
mination of  the  aberration  for  one  year's  observations  is  found  to  be  about  ^"-035 
or  for  the  mean  of  seven  years  ^"-013.  Assuming  the  absence  of  systematic 
errors  with  an  annual  period,  this  value  appears  to  be  as  fair  an  estimate  of  the 
probable  error  as  can  be  obtained.  The  seven  years'  observations  therefore  give  :— 


Aberration  constant 
Solar  parallax 


20-442  ±0-013 
8-815  ±0-006 


It  is  of  interest  to  compare  the  latter  value  with  the  final  value  obtained  by 
A.R.  Hinks  from  the  discussion  of  the  Eros  observations,  viz.,  8"-806=j=0"-004. 
The  two  values  are  in  agreement,  within  the  limits  allowed  by  the  specified  probable 
errors. 

Occasionally,  all  the  pairs  of  a  group  give  a  value  of  the  latitude  variation 
which  is  discordant  when  compared  with  the  values  obtained  on  adjacent  nights. 
In  order  to  obtain  some  information  as  to  the  extent  to  which  the  derived  value 
of  the  aberration  constant  might  be  dependent  upon  purely  accidental  errors,  the 
computation  was  repeated,  assuming  the  above  determined  group  corrections,  but 
excluding  all  plates  whose  residuals,  after  taking  out  the  group  correction  and 
latitude  variation,  exceeded  ^"-200.  The  values  for  the  several  years  showed  the 
same  general  features  as  previously,  the  signs  of  the  corrections  remaining  unaltered 
but  the  magnitudes  in  all  but  one  instance  were  reduced.  The  values  were,  +"-034, 
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-"•036,  -  -"-030,  -  -"-038,  -  -"-035,  +"-033,  -  -"-026.     These  give  a  weighted  mean 
correction,  — "-015,  corresponding  to  the  values  :— 


Constant  of  aberration 
Solar  parallax 


20-445  ±0-009 
8-810  ±0-004 


These  are  probably  the  best  values  which  can  be  derived  from  the  observations  : 
they  differ  only  very  slightly  from  the  values  derived  from  all  the  plates. 

Latitude  Variation. — The  actual  deduced  values  of  the  latitude  variation  (in 
the  sense  mean-observed  latitude)  are  given  in  Table  11,  together  with  the  epoch 


TABLE  11. — LATITUDE  VARIATION  AT  GREENWICH,  1911-7-1919-1. 


Date. 

.  Lat.  Variation. 

Date. 

Lat.  Variation. 

Date. 

Lat.  Variation. 

191  1-70 

—  0-140 

1914-29 

-0-049 

1916-69 

// 
—  O-2OI 

•77 

-   -116 

•35 

-    -°77 

•77 

-    -247 

•94 

—    -207 

•45 

-    -138 

•92 

-    -130 

1912-06 

-    '023 

•49 

-   -132 

1917-07 

+    -178 

•18 

-    -070 

•57 

-    -264 

•18 

+     '222 

•27 

+    -227 

-65 

-    -091 

•29 

+     -244 

•37 

+    '257 

•74 

-    -008 

•35 

+     -233 

'44 

-    -175 

•91 

+    -109 

•44 

+     'ISO 

•48 

+    -154 

1915-06 

+    -234 

•50 

-   '023 

•54 

-f     -220 

•17 

+  -I91 

•54 

-  -035 

•68 

+     -104 

•27 

+  -119 

•66 

-  'M9 

•76 

+     -126 

•35 

+  -114 

•76 

-  -184 

•94 

'-     -062 

•44 

-  -083 

•94 

-  -155 

1913-03 

-    '°54 

1915-51 

—  0-142 

1918-06 

-  -°54 

•20 

-    -I9I 

•58 

-  -336 

•19 

+  •  068 

•30 

-    -109 

•66 

-  -337 

•27 

+     -102 

•36 

-    -094 

'77 

-   -089 

-36 

+  -I91 

•45 

-     '063 

•91 

4-    -012 

•43 

+  -°99 

•49 

+     -122 

1916-04 

+    -211 

•50 

+  -105 

•58 

+     -044 

•17 

+     -270 

•57 

+  -058 

•67 

+     ^58 

•27 

+     -237 

•66 

+     -OI2 

-76 

+  -116 

•37 

+     -17° 

•74 

-     -071 

•92 

+   -194 

•42 

+     -059 

•90 

-    -084 

1914-04 

+  -I42 

•50 

-     -1  06 

1919-06 

(-  -106) 

•17 

-  -024 

•58 

-     -157 

to  which  they  refer.  The  term  in  K  has  been  omitted  in  computing  these  values, 
which  therefore  are  the  actual  values  derived  from  the  observations  on  the  assump- 
tion that  the  value  of  the  aberration  constant  is  20"-470.  The  correction  for  the 
slightly  different  value  obtained  above  would  in  general  be  inappreciable. 

These  results  were  plotted  and  a  smooth  curve  drawn  through  them  to  represent 
them  as  closely  as  possible,  consideration  being  paid  to  the  relative  weight  of  each 
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value  in  the  above  table.  From  this  curve,  the  smoothed  values  given  in  Table  12 
were  read  off  :  these  values  are  corrections  applicable  to  observed  declinations  and 
therefore  have  the  reverse  sign  from  those  given  in  Table  1 1 .  They  are,  therefore, 
taken  in  the  same  sense  and  are  directly  comparable  with  the  x  values  of  the 
International  Latitude  Service. 


TABLE   12. — SMOOTHED   VALUES   OF   LATITUDE   VARIATION   APPLICABLE   TO 

OBSERVED  DECLINATIONS. 


Fraction 
of  Year. 

Year. 

1911. 

1912. 

>9'3- 

1914. 

1915. 

1916. 

1917. 

1918. 

•00 

• 

+  •'180 

+  •070 

—  -i  60 

-•'184 

u 

—  -160 

U 

—033 

+"107 

•05 

+  •132 

+  -IO2 

-•124 

—  •216 

—  208 

—  •122 

+  •065 

•IO 

+  •070 

+  •132 

—  •080 

—235 

-•244 

—  •igi 

+  •018 

•15 

.  . 

+  •004 

+  •160 

—  •042 

-'233 

-•266 

228 

-•027 

•20 

.  . 

—  •076 

+  •178 

—  •004 

—  -2IO 

—  •269 

-•249 

-•071 

•25 

.  . 

—  156 

+  •162 

+  •028 

-•170 

—255 

-'254 

-•116 

.30 

—  -2IO 

+  •138 

+  •060 

—  IIS 

—  •223 

248 

—  156 

•35 

—  242 

+  -IIO 

+  •090 

—  055 

—  172 

—  •221 

—  -180 

•40 

-•252 

+  •085 

+  •118 

+  •014 

—  -IOO 

—  I78 

—  •169 

•45 

—  •246 

+  •060 

+  •136 

+  •087 

O2O 

—  -108 

—  136 

•50 

—  •226 

+•032 

+  •140 

+  -I68 

+  •060 

—  •030 

-•099 

•55 

2OO 

+  •005 

+  •134 

+  •250 

+  -I3I 

+  •045 

—  •062 

•60 

.  . 

-•170 

—  -O22 

+  -H3 

+  •322 

+  •185 

+  -IOO 

—  •032 

•65 

—  142 

—  •050 

+  •087 

+  •320 

+  •222 

•  +-139 

OOI 

•70 

+  •120 

—  -no 

—  •080 

+  •053 

+  •253 

+  •245 

+•167 

+  •024 

•75 

+  •155 

080 

—  108 

+  •018 

+  -I78 

+  -25O 

+•183 

+•048 

•80 

+  •186 

—052 

—138 

—  •022 

+  •105 

+  '237 

+  •188 

+  •068 

•85 

+  -2O5 

—  •022 

-•166 

—  •060 

+  •038 

+  -2O4 

+•185 

+  •080 

•90 

+  •217 

+  -OIO 

—  185 

—  -IOI 

-•034 

+  •148 

+•170 

+•097 

•95 

+  -2IO 

+  •040 

—  185 

—  144 

098 

+  -O6O 

+  -H7 

+•108 

I-OO 

+  •180 

+  •070 

—  -160 

—  •184 

—  -1  60 

-•033 

+  •107 

+  -I2O 

Accuracy  of  Results. — The  probable  error  of  the  mean  residual  obtained  from 
a  single  plate  has  been  investigated  and  analysed. 

1.  The  mean  discordance  between  the  two  measures  of  one  pair  of  star-trails, 
which  give  no  systematic  differences  when  measured  direct  and  reverse,  provides 
a  determination  of  the  error  of  measurement.  From  all  pairs  showing  no  personality, 
a  mean  discordance  between  two  measures  of  ±0"-11  is  obtained.  The  probable 
error  of  a  single  measurement  of  one  pair  of  trails  is  therefore  ^(X'-OGG.  Taking 
each  plate  to  consist,  on  the  average,  of  four  pairs,  the  probable  error  of  the  mean 
residual  from  one  plate,  arising  from  errors  of  measurement  only,  is  J=0"-023. 
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2.  If  the  residuals  given  by  measures  in  one  direction  only  of  two  pairs  of 
trails  on  the  same  plate  are  compared,  after  these  have  been  reduced  to  the  mean 
of  the  plate,  the  larger  mean  discordance  of  +0"-214  is  obtained.     This  corresponds 
to  a  probable  error  for  the  mean  residual  on  one  plate  of  =j=0"-045.     This  probable 
error  is  made  up  partly  of  the  errors  of  measurement  just  determined,  but  super- 
imposed on  these  are  other  errors  of  an  accidental  nature  due  to  varying  instru- 
mental, atmospheric,  or  other  causes  :    such  errors  would  result  in  two  star-pairs 
giving  different  latitudes.     In  this  connection  reference  may  be  made  to  a  paper 
entitled    "  Irregularities   in   Atmospheric    Refraction,"    by   F.    Schlesinger   (Pub. 
Allegheny  Obsy.,  vol.  iii,  No.  1,  1913),  in  which  it  is  conclusively  shown  that  slow 
oscillations  in  refraction  occur,  which  may  persist  for  as  long  as  one  minute  and 
may  amount  to  an  appreciable  fraction  of  one  second  of  arc.     Evidences  of  such 
variations  in  refraction  are  to  be  found  on  some  of  the  plates  taken  with  the  floating 
zenith  telescope.     They  become  apparent,  when  a  trail  'is  placed  between  the 
parallel  wires  of  the  micrometer,  by  an  irregular  waviness. 

Separating  out  the  errors  of  measurement,  we  have  for  the  "  error  of  the  star- 
trails  "  (as  we  may  designate  these  refraction  effects)  ^"-039.  The  only  way  to 
reduce  the  effect  of  these  irregularities  would  be  to  restrict  observations  to  the 
nights  of  best  definition.  This  is,  however,  not  possible.  The  number  of  clear 
nights  per  year  is  none  too  many  for  the  purpose  of  securing  accurate  group  connec- 
tions, and,  particularly  in  winter,  observations  must  at  times  be  obtained  with  very 
unfavourable  definition,  in  order  to  obtain  a  group  connection  at  all. 

3.  The  probable  error  of  a  single  plate  has  been  estimated,  from  internal 
evidence  only,  to  be  =(=0"-045.     An  estimate  may  also  be  obtained  by  comparing 
the  plate  residuals  of  all  plates  observed  consecutively.     For  this  purpose  and  for 
the  subsequent  investigation,  the  latitude  variation  (read  from  the  smoothed  curve) 
and  the  group  corrections  were  first  separated  from  the  plate  residuals.     After  this 
had  been  done,  the  mean  discordance  between  the  residuals  of  two  consecutive 
plates  was  found  to  be  =(=0"-099.     This  corresponds  to  a  probable  error  for  a  single 
plate  of  =j=0"-059.     The  excess  of  this  value  over  the  previously  determined  value 
must  be  due  to  the  totality  of  errors  which  affect  consecutive  plates  accidentally. 
The  value  of  these  errors,  which  we  may  collectively  call  "  the  error  of  the  plate," 
amounts  to  ±0"-038. 

4.  The  residuals  used  in  the  preceding  section  should  have  been  zero,  if  the 
determinations  of  latitude  variation,  etc.,  were  absolutely  accurate.     Their  mean 
value  gives  a  determination  of  the  error  from  all  causes  combined.     The  arithmetic 
mean  of  all  the  residuals  used  in  the  differencing  in  the  preceding  section  is  0"-091. 
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The  mean  value  for  all  the  plates  used  is  practically  identical,  viz.,  0"-092.  This 
value  corresponds  to  a  total  probable  error  for  one  plate  of  ^O'-OTS.  The  difference 
between  this  value  and  the  value  ±0"-Q59  perviously  found  is  due  to  causes  which 
affect  consecutive  plates  equally.  This  "  error  of  the  night  "  amounts  to 


We  have  then  the  following  summary  of  the  various  probable  errors  affecting 
a  single  plate  :— 


Error  of  measurement 
„        the  star-trails 
,,        the  plate 
,,        the  night 

Resultant 


±•023 

±•039 
±•038 

±•051 
±•078 


Each  value  of  the  latitude  variation  depends,  on  the  average,  upon  the  mean 
of  about  twenty  plates.  It  follows  that  the  probable  error  of  each  value  should  be 
about  ^(T'017.  This  is  of  about  the  same  magnitude  as  the  probable  error  of  the 
latitude  variation  determinations  of  the  International  Latitude  Service. 

The  Error  of  the  Night. — A  few  remarks  in  reference  to  this  error  are  advisable, 
inasmuch  as  it  is  considerably  the  largest  of  the  errors  which  combine  to  form  the 
resultant  probable  error  of  ^O'^OTS  for  a  single  plate.  Early  in  the  series  of 
observations,  it  was  noticed  that  occasionally  a  plate  would  be  obtained,  the  residuals 
of  the  individual  star-pairs  of  which  were  in  good  agreement  amongst  themselves, 
but  which  differed  considerably  from  those  obtained  in  the  same  group  on  adjacent 
nights.  Also,  a  tendency  was  noticed  for  the  residuals  of  all  the  plates  obtained 
on  one  night  to  have  the  same  sign — latitude  variation  and  group  corrections  having 
previously  been  eliminated.  The  most  striking  instance  of  this  phenomenon  is, 
perhaps,  given  by  the  night  of  1915,  April  28,  that  being  the  only  night  during  the 
series  on  which  five  plates  were  obtained.  The  group  numbers  and  residuals, 
after  eliminating  latitude  variation  and  group  corrections,  for  that  night  are  :— 
VII.,  +"-09;  VIII.,  +  "-i2  ;  IX.,  +"-19;  X.,  +"-09;  XL,  +"-03. 

As  another  illustration,  the  series  of  residuals  obtained  from  the  same  four  groups 
from  four  nearly  adjacent  nights'  observations  may  be  quoted  :— 


Date. 

Group. 

XII. 

XIII. 

XIV. 

XV. 

1916  Aug.  i 
»          »    3 

II 

—  14 
•oo 

It 
—  •12 

+  •10 

-•'08 
+  •11 

-"•09 

+  •16 

»          »   4 

+•14 

+•14 

.    +  -oi 

+  •05     . 

„  5       • 

—05 

-•14 

—  •12 

—05 
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Many  other  similar  examples  could  be  quoted  from  the  results. 

The  only  possible  interpretation  seems  to  be  the  assumption  of  a  change  in  the 
apparent  position  of  the  zenith,  which  may  persist  for  at  least  several  hours,  but 
which,  as  the  results  quoted  above  for  1916  August  4  and  5  indicate,  may  occur  in 
different  directions  on  consecutive  nights.  ~ 

That  such  shifts  may  occur  has  been  suspected  in  previous  series  of  observations 
for  latitude  variation.  The  most  conclusive  evidence  is,  perhaps,  that  obtained 
by  C.  L.  Doolittle  from  simultaneous  observations  during  the  years  1906  to  1911 
with  a  zenith  telescope  and  a  reflex  zenith  tube  at  the  Flower  Observatory.  The 
residuals  given  by  the  two  instruments  were  more  often  of  the  same  sign  than  of 
opposite  sign.  Of  ten  cases  where  the  residuals  from  both  series  were  three  times 
their  probable  errors,  like  signs  occurred  in  eight  cases.  In  the  three  instances  in 
which  both  residuals  were  four  times  their  probable  error,  the  signs  were  like. 
Thus  the  large  residuals  had  a  very  marked  tendency  to  be  of  the  same  sign.  This 
excludes  the  possibility  of  an  instrumental  origin. 

A  similar  conclusion  was  also  arrived  at  by  Schlesinger  (Ast.  Journ.,  No.  574) 
from  a  discussion  of  the  simultaneous  observations  of  Marcuse  and  Preston  at 
Waikiki  in  1891-1892,  and  by  F.  E.  Ross  (U.S.  Coast  and  Geodetic  Survey,  Special 
Publication,  No.  27,  1915)  from  a  discussion  of  a  series  of  simultaneous  observations 
made  with  a  specially  constructed  photographic  zenith  tube  and  with  a  visual  zenith 
telescope  at  Gaithersburg. 

The  night  error  is  therefore  to  be  attributed  to  causes  having  an  origin  outside 
the  instrument,  the  observing  hut  or  the  observer.  It  may  persist  throughout  the 
night  or  possibly  even  for  a  longer  period.  Comparison  of  the  latitude  results 
obtained  at  the  several  stations  of  the  International  Latitude  Service  makes  evident 
the  existence  from  time  to  time  at  a  station  of  a  systematic  deviation  from  the 
latitudes  calculated  from  the  mean  of  all  the  stations.  Such  disturbing  effects,  or 
refraction  anomalies,  are  probably  attributable  to  meteorological  causes. 

If  this  were  so,  the  magnitude  of  the  night-error  might  be  expected  to  be  largely 
dependent  upon  the  configuration  of  the  terrain  in  the  neighbourhood  of  the 
observing  station.  Such  evidence  as  is  available  supports  this  view.  The  sites  for 
the  International  Stations  were  carefully  chosen  so  as  to  avoid  possible  anomalous 
effects  arising  from  the  local  configuration  ;  the  land  to  the  north  and  south  of 
them  is  flat  and  level.  The  night-error  for  these  stations  might  therefore  be  expected 
to  be  small  in  magnitude.  Schlesinger,  discussing  the  earlier  results  of  the  Inter- 
national Service  (Pub.  Allegheny  Obs.,  vol.  iii,  No.  8),  finds  evidence  for  a  slight 
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tilting  of  the  air  strata,  having  a  value,  in  the  sense  of  mean  error,  of  +0"-013. 
Ross,  from  a  more  thorough  discussion  of  the  simultaneous  observations  at  Gaithers- 
burg  (one  of  the  International  Stations)  with  the  two  instruments,  finds  a  night- 
error  of  amount  ^(y-016.  On  the  other  hand,  Schlesinger  found  a  night-error  in 
the  observation  at  Waikiki  of  amount  ^O'^OS  (mean  error)  or  ^CT-OGS  (probable 
error).  Now,  at  Waikiki,  the  observing  huts  were  in  a  very  unfavourable  position, 
with  mountains  immediately  to  the  north  and  sea  to  the  south. 

The  observations  at  Greenwich  with  the  floating  telescope  give  a  night-error 
of  ±Q"-Q51  which,  although  much  smaller  than  that  obtained  at  Waikiki,  is  more 
than  three  times  the  amount  of  the  night-error  at  Gaithersburg.  It  is  probable 
that  the  size  of  this  error  is  to  be  attributed  to  the  unfavourable  site  of  the  observing 
hut,  which  was  chosen  of  necessity  as  the  only  site  available  in  the  Observatory 
grounds.  The  hut  is  in  the  front  courtyard  near  the  brow  of  Greenwich  Hill,  which 
slopes  down,  steeply  at  first  and  then  gradually,  towards  the  river.  The  Observa- 
tory buildings  are  mainly  on  the  south  and  west  sides  of  the  courtyard,  which  is 
exposed  to  the  north  and  east.  The  courtyard  is  therefore  more  sheltered  from 
south  and  west  winds  than  from  north  and  east  winds. 

This  fact  suggested  examining  whether  there  was  any  correlation  between  the 
signs  of  the  plate  residuals  and  the  direction  and  strength  of  the  wind.  The  residuals 
of  each  plate  was  plotted  on  squared  paper  against  the  direction  of  the  wind  during 
the  plate.  A  very  pronounced  correlation  was  at  once  noticed.  For  N.W.  and 
S.E.  winds  the  plotted  points  were  equally  spread  above  and  below  the  zero  line. 
For  N.E.  winds,  however,  there  was  a  large  preponderance  of  positive  residuals, 
whilst  for  S.W.  winds  there  was  an  equally  large  preponderance  of  negative  residuals. 
The  mean  positive  residual  for  N.E.  winds  was  about  +0"-05  ;  for  S.W.  winds  the 
mean  residual  was  about  — 0"-05.  For  any  direction  of  the  wind,  the  mean  residual 
could  be  represented  by  the  simple  harmonic 

+  o"-o5  cos  (0-45) 

where  0  is  measured  from  N.  through  E.S.W.  Thus  0=90°  corresponds  to  an  E. 
wind,  etc. 

No  correlation  was  found  to  exist  between  the  sign  or  magnitude  of  the  residuals 
and  the  strength  of  the  wind. 

This  strongly-marked  dependence  of  the  residuals  upon  the  wind  direction  is 
not  attributable  to  an  influence  of  the  wind  upon  the  floatation  of  the  instrument. 
Were  this  the  case,  the  maximum  effects  would  be  obtained  with  N.  and  S.  winds, 
and  zero  effects  with  E.  and  W.  Moreover,  observations  made  on  gusty  nights 
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show  that  oscillations  of  the  telescope  are  not  produced  by  strong  gusts.  The 
effect  could  be  qualitatively  explained  on  the  assumption  of  a  barometric  gradient, 
the  direction  of  the  wind  being  connected  with  the  direction  of  the  isobars  by  the 
law  of  Buys-Ballot.  Numerically,  however,  the  effect  is  about  ten  times  larger 
than  that  which  would  be  given  by  a  normal  barometric  gradient.  It  is  probable 
that  an  explanation  must  rather  be  looked  for  in  the  local  configuration  of  the 
isobars  or  isothermals.  It  is  easily  conceivable  that  there  may  be  a  considerable 
tilt  of  the  surfaces  of  equal  temperature  to  the  north  of  the  instrument,  due  to  the 
gradient  of  the  ground.  A  horizontal  temperature  gradient  of  1°  C.  per  100  feet 
would  tilt  the  equal-density  surfaces  through  45°,  and  this  would  produce  a  deflec- 
tion of  0"-1  within  50  feet  of  the  ground  (Eddington,  M.N.,  R.A.S.,  vol.  Ixxviii, 
p.  615,  1913).  Moreover,  negative  residuals  would  be  obtained  if  the  air  in  the 
courtyard  were  warmer  than  that  outside  :  since  the  courtyard  is  sheltered  princi- 
pally from  S.W.  winds,  it  might  be  anticipated  that  negative  residuals  would 
occur  with  such  winds.  Without  some  fairly  accurate  knowledge  of  the  density  and 
temperature  in  different  positions  and  at  different  heights  above  the  ground  it 
does  not  seem  possible  to  investigate  the  matter  more  definitely. 

It  is  important  to  ascertain  whether  the  night-error  has  any  systematic  effect 
upon  the  aberration  constant.  In  order  to  investigate  this  question  a  hypothetical 
wind  correction  of  amount  — 0"-05  cos  (Q — 45)  was  applied  to  the  plate-residuals, 
according  to  the  direction  of  the  wind  during  the  plate.  A  new  solution  for  the 
aberration  constant  was  then  made,  assuming  the  previously  determined  group 
corrections  and  excluding  residuals  exceeding  =j=0"-20.  No  evidence  of  any 
systematic  effect  was  obtained,  the  discordance  between  the  several  years  being 
somewhat  increased.  The  resulting  aberration  correction  deduced  in  this  way  was 
-0"-010  ±0"-010,  giving  a  value  of  the  constant  of  20"-460. 

Discussion  of  Latitude  Results. — On  comparison  of  the  observed  latitudes  with 
their  representation  by  a  smooth  curve,  it  will  be  seen  that  only  in  a  few  exceptional 
cases  does  the  observed  value  deviate  from  the  smooth  curve  by  more  than  0"-05. 
This  is  what  would  be  expected  from  the  probable  error  of  ±0"-Qll  given  above. 
Thus,  although  the  programme  of  observation  was  not  designed  primarily  for  the 
determination  of  latitude  variation,  it  is  evident  that  it  is  eminently  suitable  for 
this  purpose.  The  values  so  determined  have  been  used  in  the  reduction  of  the 
Greenwich  meridian  observations.  In  their  derivation,  the  quantity  K  has  been 
put  equal  to  zero  :  i.e.,  the  value  20"-47  has  been  assumed  for  the  constant  of 
aberration.  If  the  value  of  K  actually  determined  above  had  been  inserted,  the 
alteration  thereby  caused  in  the  latitude  variation  values  would  in  no  instance 
have  amounted  to  as  much  as  0"-01.  By  placing  /c=0,  the  latitude  variation  results 
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become  directly  comparable  with  the  results  of  the  International  Latitude  Service  : 
further,  the  value  20"-47  for  the  aberration  is  used  in  the  Greenwich  meridian 
reductions,  in  which  the  present  series  of  latitude  variation  results  have  been 
used. 

The  latitude  results  have  been  compared  with  the  International  Latitude 
Service  results  with  a  view  to  obtaining  some  information  relating  to  the  Kimura 
or  so-called  "  z  "  term  in  the  latitude  variation.  Many  hypotheses  have  been  put 
forward  by  various  investigators  as  explanations  of  this  term.  The  general  con- 
sensus of  opinion  now  tends  to  the  view  that  the  term  is  largely,  though  probably 
not  entirely,  of  meteorological  origin.  It  has  been  suggested  that  it  is  due  to  a 
seasonal  refraction.  The  comparison  of  the  latitude  variation  results  given  by  the 
several  stations  of  the  International  Latitude  Service  proves  the  existence  of  long- 
continued  "  sets  "  in  the  atmosphere,  which  cause  long-period  discrepancies  between 
the  mean  curves  and  the  values  provided  by  the  individual  stations.  If  such  sets 
are  seasonal  in  nature,  they  would  give  rise  to  an  annual  term  in  the  latitude 
variation  which  is  similar  to  the  Kimura  term. 

Valuable  information  bearing  upon  the  z-term  was  provided  by  Ross's  simul- 
taneous observations  at  Gaithersburg  with  a  photographic  zenith  telescope  and  the 
visual  instrument  of  the  International  Latitude  Service,  to  which  reference  has 
already  been  made  above.  During  the  period  1911-1914,  over  which  the  observa- 
tions extended,  the  double  amplitude  of  the  Kimura  term  as  determined  with  the 
visual  instrument  was  0"-123,  and  with  the  photographic  instrument  0"-105.  The 
mean  amplitude  adopted,  however,  for  the  same  period  by  the  International 
Latitude  Service  was  0"-063.  It  is  obvious,  from  this  comparison,  that  the  z- terms 
given  by  the  two  instruments  are  in  good  agreement,  indicating  a  cause  other  than 
instrumental,  but  that  they  differed  from  the  mean  z-term  adopted  from  the 
observations  at  six  stations.  The  difference  is  not  surprising  when  it  is  remembered 
that  a  fluctuation  in  the  latitude  of  any  one  of  the  stations  from  which  z  is  computed 
will  produce  a  corresponding  fluctuation,  of  smaller  amplitude,  in  z. 

It  follows  that,  if  the  highest  accuracy  is  required,  the  variation  of  latitude 
at  any  station  must  be  determined  from  observations  made  at  that  station  itself. 
The  uncertainties  entering  into  the  determination  of  z  do  not  affect  the  determina- 
tion of  the  x  and  y  components  of  the  polar  motion.  The  International  determina- 
tions of  these  components  are  therefore  suitable  for  investigations  of  the  polar 
motion.  The  meteorological  causes  which  are  largely  responsible  for  the  z-term 
vary,  however,  from  station  to  station. 
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These  conclusions  are  strengthened  by  the  comparison  between  the  present 
results  and  the  International  results  for  the  same  period,  in  so  far  as  the  latter  are 
available.  The  latitude  variation  determined  at  Greenwich  has  been  compared 
with  the  x  component  of  the  polar  motion.  The  difference  between  the  two  series 
should  represent  the  z-term  at  Greenwich.  The  definitive  results  of  the  Inter- 
national Latitude  Service  for  the  period  since  1912-0  have  not  yet  been  published, 
but  the  provisional  values  given  in  Ast.  Nach.,  No.  4969,  for  the  period  1912-0  to 
1918-0  have  been  used. 

Table  13  contains  the  results  of  the  comparisons.  The  difference  Greenwich 
minus  International  value  of  x  is  denoted  by  za  and  is  compared  with  z,,  the  Inter- 
national value  of  z,  for  the  years  1912-0  to  1918-0.  The  mean  values  for  the  six 


TABLE  13.— (UNIT  0"-01). 


Year. 

Corrected 

T"!           i.' 

-\it 

Mean. 

J?raction. 

JVLean. 

Unit  *-ooi. 

1912. 

1913. 

1914. 

1915. 

1916. 

1917. 

Z,..              2,. 

z,..      z,. 

Zy.          Z,. 

2,..         2,. 

z,,.       z,. 

Zii.                  Z,. 

Zu 

•0 

—     2+6 

—  2     +3 

-5  +10 

-  9  +" 

-4-2      +7-7 

-a    +"s 

•I 

-  4    +5 

o     +4 

-  4  +10 

-3  +  8 

—  4  +11 

-13  +13 

-47     +8-5 

-  7     +16 

•2 

-  9    +3 

+  4     +3 

-  6  +10 

-   8  +10 

-3  +11 

-12    +14 

-57     +8-5 

-17     +16 

•3 

—  ii    —i 

+  1             0 

—  10  +  6 

-7  +   9 

-5  +  7 

-ii   +  9 

-7-2     +5-0 

—  32     —19 

•4 

-ii    -3 

—  2       —I 

-9+2 

—  I0  +   3 

-7  +  2 

-8  +  4 

-7-8     +1-2 

-38     -57 

•5 

—  10           0 

—  3         o 

-5  +   3 

-4+5 

-5  +  3 

-1   +  8 

-47     +3-2 

-  7     -37 

•6 

-   7    +3 

-i     +3 

-3  +   7 

+  5  +10 

-4  +  8 

+   i   +13 

-i-5     +7-3 

+  25     +  4 

•7 

-  4    +5 

-2     +5 

-     I     +10 

+     2    +11 

-2    +11 

+   3  +H 

-0-7     +9'3 

+  33     +24 

•8 

-  4    +4 

-4     +7 

+   3  +" 

-3  +  8 

-2    +11 

+   3  +H 

—  1-2       +9'2 

+  28     +23 

•9 

-•4    +2 

—  8     +8 

+     2    +11 

-4  +  9 

-3  +" 

+   3  +13 

—  2-4       +9-0 

+  16     +31 

years  are  given,  and  under  the  heading  "  corrected  mean  "  are  given  the  same 
values  after  subtraction  of  the  algebraic  mean  yearly  value.  The  mean  yearly 
values  include  the  difference  between  the  mean  position  for  the  pole  adopted  at 
Greenwich  and  in  the  International  reductions.  The  final  column  of  the  table 
therefore  gives  the  mean  values  of  "  z  "  in  such  a  way  as  to  exhibit  most  clearly 
the  annual  variation. 

The  values  of  za  when  plotted  against  the  fraction  of  the  year  give  an  almost 
perfect  simple  cosine  curve  with  a  semi-amplitude  of  about  0"-034.  The  zero  values 
occur  near  the  beginning  and  middle  of  the  year,  i.e.  near  the  solstices,  whilst  the 
maximum  and  minimum  values  occur  near  the  equinoxes.  It  is  usually  stated, 
on  the  other  hand,  that  the  z-term  is  zero  near  the  equinoxes  and  largest  near  the 
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solstices.  The  z-term  given  by  the  International  results  shows  considerable  varia- 
tions, however.  For  the  years  considered  above,  the  mean  values  of  zl  give  a 
somewhat  irregular  curve,  which  is  not  capable  of  accurate  representation  by  a 
simple  cosine  curve.  It  may  be  stated,  however,  to  follow  the  curve  for  ZG  with  a 
phase  difference  of  about  30°,  i.e.  with  approximately  one  month's  retardation. 
The  total  amplitude  is  somewhat  greater  than  that  of  zc. 

The  effect  on  the  Greenwich  z-term  of  neglecting  large  plate  residuals  and  also 
that  of  inserting  hypothetical  wind  corrections  has  been  examined.  In  neither 
case  is  either  the  amplitude  or  phase  of  the  z-term  appreciably  altered. 

The  reality  of  the  phase  difference  is  confirmed  by  considering  the  two  periods 
1912-1914  and  1915-1917  separately.  Although  the  irregularity  arising  from 
accidental  errors  is  increased,  the  phase  difference  is  found  to  be  in  the  same  sense 
during  each  period.  This  confirms  the  reality  of  the  difference  between  the  value 
of  z  at  Greenwich  and  at  the  International  stations. 

It  is  to  be  noted  that,  although  the  existence  of  a  large  night-error  at  Greenwich 
has  been  demonstrated,  the  z-term  computed  on  the  assumption  that  the  Inter- 
national values  of  x  are  accurate  has  an  amplitude  smaller  than  that  of  the  mean 
z-term  at  the  International  stations.  This  justifies  the  conclusion  that  the  night- 
error  has  no  systematic  effect  on  the  observations,  but  merely  increases  their 
accidental  error. 

When  the  Greenwich  results  are  compared  with  the  values  computed  from  the 
International  results,  the  z-term  being  included,  the  residuals  given  in  Table  14 
are  obtained,  an  adjustment  having  first  been  made  to  reduce  both  series  to  the 
same  mean  position  of  the  pole  :— 

TABLE  14. — GREENWICH  minus  INTERNATIONAL.  • 
Unit  0"-01. 


1911. 

1912. 

«9'3- 

1914. 

1915. 

1916. 

1917. 

•0 

+  3 

+  6 

-6 

+  5 

-4 

-  9 

•I 

+  3 

+  7 

-3 

o 

-4 

-is 

•2 

__   j 

+  12 

-5 

-7 

-3 

-15 

•3 

+  i 

+  12 

-5 

-5 

—  i 

-  9 

•4 

+  3 

+  10 

o 

—  2 

+  2 

—  i 

•5 

+  i 

+  8 

+  3 

+  2 

+  3 

+  2 

•6 

+  i 

+  7 

+  i 

+  6 

T 

-  I 

•7 

•4-8 

+  3 

+  4 

o 

+  2 

—  2 

O 

•8 

+  7 

+  3 

0 

+  3 

0 

—  2 

O 

•9 

+  3 

+  5 

-  5 

+  2 

—  2 

-3 

T 

ROYAL  OBSERVATORY,  GREENWICH.  41 

The  systematic  runs  in  the  signs  of  these  residuals  indicate  discordances  which 
are  not  attributable  to  accidental  errors.  The  mean  discordance  gives  an  annual 
term  similar  in  nature  to  the  z-term  but  differing  in  phase.  The  systematic  nature 
of  the  residuals  is,  in  fact,  due  to  the  phase  of  the  Greenwich  z-term  not  being  in 
agreement  with  that  derived  from  the  International  results,  as  referred  to  above. 
This  affords  further  support  to  the  contention  that  for  results  of  the  highest  accuracy 
the  latitude  variation  corrections  to  be  applied  to  meridian  observations  made  at 
any  observatory  must  be  deduced  from  latitude  variation  observations  made  at 
the  same  observatory. 

Chandler's  Period. — The  latitude  variation  consists  mainly  of  two  terms  with 
periods  of  one  year  and  approximately  fourteen  months.  The  period  of  seven  years 
during  which  the  observations  have  been  continued  contains  about  six  of  the 
fourteen-monthly  periods.  It  is  therefore  of  interest  to  ascertain  what  value  is 
furnished  by  the  observations  for  the  Chandler  period.  In  order  to  eliminate  as 
far  as  possible  the  effect  of  the  annual  term,  the  actual  latitude  variations  them- 
selves were  not  used,  but  the  differences  of  values  separated  by  an  interval  of  one 
year.  The  epochs  were  then  obtained  by  interpolation  at  which  these  differences 
were  zero.  The  usual  practice  has  been  to  deduce  the  Chandler  period  from  the 
epochs  at  which  maxima  and  minima  values  were  obtained  ;  these  epochs,  however, 
are  obtainable  with  much  less  accuracy  than  those  at  which  zero  values  were 
obtained. 

In  this  way  the  following  epochs  at  which  <pt — <f>t+1  vanishes  were  obtained  :— 

1912-06  1913-98  1915-70          1917-41 

12-72  14-48  16-25  J7'99 

13-37  I5-07  16-87 

If  p  denote  the  Chandler  period  and  t  the  mean  epoch,  the  following  equations 
are  obtained  : — 


£+0-5^=1915-70 
t+i-op=  16-25 
jo=  16-87 


=       I7-99 


t — 2-5^=1912-06 
t—2-Op=        I2-72 

t-i-$p=  13-37 

t—  i-op=  13-98 

t— o-$p=  14-48 

t  =  15-07 

The  normal  equation  for  p  gives 

55^=64-67, 
or 

^=1-176  years=43o  days. 

The  generally  accepted  value  of  the  Chandler  period  is  about  432  or  433  days. 
The  agreement  of  the  period  of  430  days,  just  determined,  with  the  generally 
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accepted  value,  derived  from  long  series  of  observations,  is  as  close  as  can  be 
expected  in  view  of  the  relatively  short  period  over  which  the  present  series  of 
observations  have  extended. 

The  Aberration  Constant. — The  determination  of  the  aberration  constant  is  a 
matter  of  much  greater  difficulty  than  the  determination  of  the  latitude  variation. 
For  the  latter  purpose,  every  good  plate  carries  equal  weight,  and  the  accuracy  of 
the  final  result  can  be  assured,  provided  that  sufficient  plates  can  be  obtained  for 
the  accurate  determination  of  the  group  corrections.  In  the  determination  of  the 
aberration  constant,  however,  the  weight  of  each  plate  must  be  proportional  to  its 
aberration  factor,  which  has  its  greatest  value  at  6  o'clock  in  the  evening  and  in 
the  morning.  The  plates  obtained  in  the  winter  therefore  have  a  much  greater 
effective  weight  than  those  obtained  in  the  summer,  when  the  observations  must  of 
necessity  be  made  within  an  hour  or  two  of  midnight. 

Unfortunately,  the  plates  obtained  during  the  winter  are,  in  spite  of  the  longer 
nights,  not  only  generally  fewer  than  those  obtained  in  the  summer  owing  to  the 
much  smaller  proportion  of  sufficiently  clear  nights,  but  their  average  quality  is 
considerably  inferior.  The  summer  plates  show,  on  the  average,  trails  which  are 
at  least  one-half  magnitude  fainter  than  the  faintest  stars  recorded  during  the 
winter.  A  far  greater  proportion  of  the  winter  plates,  therefore,  have  reduced 
weights  through  one  or  two  pairs  of  trails  of  the  fainter  stars  being  too  faint  to 
be  measurable. 

The  tendency  on  the  part  of  the  measurers  has  been  to  measure  whatever  trails 
have  been  visible.  When  a  lengthy  spell  of  cloudy  weather  has  prevailed  and  only 
a  few  poor  plates  have  been  obtained  during  the  interval,  it  has  been  necessary  to 
include  these  plates  in  order  to  maintain  accurate  group  corrections.  Where  plates 
have  been  numerous,  a  few  bad  plates  have  been  rejected.  It  is  questionable 
whether  it  might  not  have  been  advisable  to  reject  more  freely  ;  unfortunately 
the  proportion  of  fine  nights  is  small,  so  that  the  freedom  to  reject  is  considerably 
limited.  In  future,  however,  all  plates  which  on  being  viewed  in  the  microscope 
are  not  considered  suitable  for  accurate  measurement  will  be  forthwith  rejected. 

The  greatest  disadvantage  under  which  the  photographic  method  labours  is  that 
the  range  of  magnitude  available  for  use  is  very  limited.  Stars  north  of  the  zenith 
which  are  of  a  fainter  magnitude  than  those  south  of  the  zenith  can  be  used,  but, 
on  the  average,  it  may  be  stated  that  stars  brighter  than  5m-0  (photographic)  are 
too  bright,  whilst  stars  fainter  than  6ra-4  are  too  faint.  A  bright  star  gives  a  broad 
black  trail  upon  which  it  is  difficult  to  set  the  two  micrometer  wires  accurately. 
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Moreover,  such  stars  give  large  personal  differences  when  measured  direct  and 
reverse,  which  would  probably  prove  troublesome  if  several  measurers  were  used, 
since  their  personalities  might  conceivably  differ  considerably.  With  the  faint  stars, 
on  the  other  hand,  too  large  a  proportion  of  trails  are  found  to  be  fainter  than  is 
desirable  for  accurate  measurement.  Double  stars,  with  a  separation  up  to  15" 
are  also  objectionable  in  the  micrometer ;  the  original  catalogue  was  found  to 
contain  a  few  of  these. 

For  all  these  reasons,  the  difficulty  of  determining  the  constant  of  aberration 
is  increased,  Whilst,  therefore,  it  certainly  appears  as  though  the  correction  to 
the  value  20"-47  ultimately  derived  will  be  negative,  since  five  out  of  the  seven 
years  have  given  negative  corrections,  too  much  stress  should  perhaps  not  be  laid 
upon  the  actual  value  of  the  correction  obtained.  For  it  is  doubtful  whether  the 
observations  can  be  regarded  as  having  been  continued  for  a  sufficient  length  of 
time  for  the  accidental  errors  to  have  been  sufficiently  smoothed  out.  Suppose,  for 
instance,  that  at  a  time  when  the  aberration  factor  had  approximately  its  maximum 
value,  say,  20",  two  plates  were  obtained  which  gave  residuals  of  iO"-2,  after 
separating  out  latitude  variation  and  group  correction.  These  plates  would 
contribute  to  the  right  hand  side  of  the  normal  equation  for  K  an  amount  20"  x  -2  X  2 
or  8"  ;  now  for  the  separate  years  the  right-hand  sides  of  the  equations  for  K  vary 
between  +20"  and  — 34",  so  that  the  resulting  value  of  K  might  be  materially  altered 
by  the  inclusion  of  two  plates  such  as  we  have  just  supposed. 

The  longer  the  observations  are  continued,  the  greater  will  be  the  probability 
that  such  accidental  errors  will  be  smoothed  out.  Whilst,  therefore,  observations 
are  being  continued  for  the  determination  of  latitude  observation,  material  is 
being  accumulated  for  the  improvement  of  the  determination  of  the  constant  of 
aberration. 

General  Remarks. — It  is  concluded  from  the  results  of  these  observations  that 
the  floating  zenith  telescope  will  give  an  accurate  determination  of  latitude  varia- 
tion, and  that  it  is  reasonable  to  suppose  that  the  accumulated  observations  will, 
in  time,  give  a  determination  of  the  aberration  constant  of  a  high  order  of  accuracy. 
The  design  of  the  telescope  is  such  that  the  effect  of  all  errors  is  reduced  to  a 
minimum  and  the  process  of  measurement  is  simple  and  straightforward.  No 
evidence  of  systematic  errors  has  been  detected. 

In  the  light  of  present  experience,  it  seems  that  a  somewhat  larger  aperture 
for  the  object-glass  would  have  been  desirable  in  order  that  stars  down  to,  say, 
7m-0  (photographic)  might  be  obtained  with  facility.  A  much  greater  choice  of 
stars  would  then  be  available.  Alternatively,  some  advantage  would  be  gained  if 


4A  ZENITH  TELESCOPE  OBSERVATIONS,  1911-1918. 

a  doublet  lens  were  used  instead  of  a  triplet.  The  triplet  type  was  decided  upon  by 
Cookson  in  order  to  obtain  the  flat  field  which  was  essential  for  his  method  of 
using  the  telescope.  In  the  present  programme  only  the  centre  of  the  field  is  used, 
so  that  a  doublet  lens  would  suffice.  Messrs  Cooke  &  Sons,  Ltd.,  state  that  a  12  per 
cent,  gain  in  light  would  result  if  a  doublet  lens  were  used.  This  would  prove  very 
valuable  in  the  case  of  the  faint  stars. 

Colatitude  of  Observing  Hut. — For  the  determination  of  the  latitude  variation 
and  aberration  constant,  we  require  to  know  only  the  variations  in  the  declinations 
or  zenith  distances  of  the  stars  and  not  their  absolute  declinations.  When  values 
of  the  latter  are  assumed,  the  mean  latitude  of  the  observing  hut  can  be  deduced. 

The  observing  programme  contains  21  pairs  of  stars,  both  of  which  are  con- 
tained in  Boss'  Preliminary  General  Catalogue,  and  these  can  be  used  to  give  a 
value  of  the  latitude,  based  upon  Boss'  system  of  declinations.  The  results  are 
given  in  Table  15.  In  this  table,  the  mean  zenith  distance  north  includes  the 
reduction  to  the  mean  of  the  group  and  also  the  group  correction. 


TABLE  15. 


Group  and  Pair. 

Boss  No. 

Mean  Dec.  1912-0. 

Mean  Z.D.  North 
1912. 

Latitude. 

II.  3,4 

668,  699 

o    '   » 
51  30  49-46 

/   // 
+  2  II-O7 

0     /      // 

51  28  38-39 

III.    I,  2 

853,887 

33  37'8i 

+  4  58-54 

39-27 

IV.  3,4 

2IOI,  2142 

24  1-81 

—4  37-26 

39-07 

V.  3,4 

2404,  2423 

30  34-S6 

+  i  55-68 

38-88 

VI.  5,6 

3093,  3120 

32  3I-I3 

+  3  52-65 

38-48 

VII.  7,8 

3385,  34J5 

31  28-28 

+  2  49-46 

38-82 

VIII.   I,  2 

3512,  353° 

24  56-32 

-3  42-37 

38-69 

VIII  .  5,  6 

3619,  3667 

35  1-27 

+  6  22-57 

38-70 

IX.  3,4 

3827,  3854 

32  17-80 

+  3  39'20 

38-60 

IX.  7,8 

3930,  3967 

28  42-51 

+  o  3-96 

38-55 

IX.  9,  10 

3985,  4022 

21  59-34 

-6  39-54 

38-88 

X.  3,4 

4138,4*13 

31  11-19 

+  2  32-14 

39-05 

X.  7,8 

4270,  4284 

32  I4-32 

+  3  35-94 

38-38 

XI.  3,4 

4382,4411 

31   2-89 

+  2  24-44 

38-45 

XII.  5,6 

4672,  4702 

35  28-02 

+  6  49-28 

38-74 

XII.  7,8 

4727,  4752 

27  40-07 

—  o  58-82 

38-89 

XIII.   I,  2 

4869,  4893 

28  34-14 

—  o  4-61 

38-75 

XIII.  5,  6 

4980,  5005 

35  38-i8 

+  6  59-80 

38-38 

XIII.  9,  10 

5097,  5126 

24  43-35 

-3  55-55 

38-90 

XV.   I,  2 

543i,  5453 

36   1-22 

+  7  22-34 

38-88 

XVI.  5,6 

6071,  6105 

28  18-75 

-o  19-94 

38-69 

The  discordances  between  the  values  of  the  latitude  in  the  last  column  must  be 
due  mainly  to  errors  in  the  positions  given  by  Boss.     Weighting  the  values  in 
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accordance  with  the  probable  errors  of  the  Boss  declinations  as  given  in  the  P.G.C., 
the  mean  latitude  is  determined  as 

51°  28'  38"-75 

corresponding  to  a  colatitude  of  38°  31'  21  "-25. 

The  Cookson  telescope  is  situated  75  feet  (=0"-75)  to  the  north  of  the  transit 
circle,  so  that  the  corresponding  colatitude  for  the  latter  is  38°  31'  22"-00. 

The  comparison  by  Boss  (Astron.  Journ.,  Nos.  531-2)  of  his  catalogue  with 
Newcomb's  Fundamental  Catalogue  shows  a  mean  systematic  difference  in  declina- 
tion for  the  zone  of  declination  which  includes  the  zenith  at  Greenwich  in  the  sense 
Boss-Newcomb  = — 0"-18.  Therefore  on  the  basis  of  Newcomb's  declinations  the 
value  of  the  colatitude  of  the  Greenwich  transit  circle  would  be  38°  31'  21"-82. 
The  value  adopted  in  the  Greenwich  reductions  is  38°  31'  21"-80. 

Several  of  the  Cookson  pairs  have  been  observed  with  the  transit  circle  during 
the  course  of  the  latitude  observations.  The  colatitudes  given  by  the  observations 
of  these  stars,  corrected  for  latitude  variation,  are  contained  in  Table  16,  in  which 
are  also  given  the  number  of  observations  of  each  star. 


TABLE  16. 


Group  and  Pair. 

N.P.D.,  1915-0. 

No.  of 
Observations. 

Mean  Z.D.  North 
1915-0. 

Colatitude. 

i.  ;  3,  4 

o       /         // 
38    22    29-00 

2,  3 

+  8V-87 

o       /         a 

38   31    20-87 

5,6 

35  1172 

2,   2 

-3   51-10 

20-62 

7,8 

32  42-26 

4,  3 

—  I    21-29 

20-97 

II.;   i,  2 

29  50-02 

2,   2 

+  1    30-89 

20-91 

3,  4 

28  26-98 

2,    I 

+  2  54'12 

2I-IO 

5,6 

38     i'94 

*2,    I 

—6  40-93 

21-01 

7,8 

30  19-24 

I,    I 

+  i     2-18 

2I-42 

HI.  ;  3,  4 

30  33-66 

2,   2 

+  o  47-07 

20-73 

5,6 

36  21-03 

2,    I* 

-5     0-15 

20-88 

7,8 

34  iS'Si 

3,  i 

-2  54-59 

21-22 

IV.  ;  3,  4 

36  28-07 

2,   3 

—  5     6-80 

2I-27 

7,8 

27  30-19 

*I,    I 

+  3  50-93 

21-12 

V.  ;  3,  4 

3°     7'93 

2,    I 

+  i   13-63 

21-56 

5,6 

35  24-82 

I,  2 

-4     3-12 

2I-7O 

VI.  ;  i,  2 

40  28-42 

2,    I 

-9     7-27 

21-15 

5,6 

28  28-78 

i,  5 

+  2    52-56 

21-34 

VII.  ;  3,  4 

36  25-28 

*2,    I 

-5     371 

2i-57 

5,6 

38  26-32 

4,  2 

-7     4-88 

21-44 

7,8 

28  59-12 

3,  i 

+  i   51-62 

20-74 

Observation  is  S.P. 
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Group  and  Pair. 

N.P.D.,  1915-0. 

No.  of 
Observations. 

Mean  Z.D.  North 
1915-0. 

Colatitude. 

VIII.  ;  i,  2 

O     /      // 

38  35  58-62 

I,  I 

-4  37-"45 

o   /    // 

38  31  21-17 

3,  4 

37  20-25 

2,  2 

-5  59-82 

20-43 

5,6 

25  49-71 

2,  2 

+  5  3i-48 

21-19 

7,8 

27  8-62 

I,  2 

+4  I2'53 

21-15 

IX.  ;  i,  2 

34  47-6o 

3,  5 

-3  26-77 

20-83 

3,4 

28  23-91 

4,  l 

+  2  56-69 

20-60 

5,6 

23  38-31 

3,  2 

+  7  42-39 

20-70 

7,8 

3i  54-4° 

i,  3 

-o  33-5I 

20-89 

9,  10 

38  35-io 

3,  2 

-7  14-10 

2I-OO 

X.  ;  i,  2 

38  22-82 

2,  2 

—  7   2-OI 

20-81 

3,4 

29  14-26 

6,5 

+  2  6-61 

20-87 

5,6 

24  56-38 

i,  i 

+  6  24-73 

21-11 

7,8 

28  4-48 

6,  6 

+  3  16-62 

2I-IO 

XI.  ;  i,  2 

26  11-85 

I,  2 

+  5  8-99 

20-84 

3,4 

29  8-43 

5,8 

+  2  12-74 

2I-I7 

5,6 

31  20-24 

7,  3 

+o  0-99 

21-23 

7,8 

40  12-70 

3,  5 

-8  52-13 

20-57 

XII.  ;  i,  2 

38  5I-44 

2,  I 

-7  30-73 

20-71 

3,4 

31  17-00 

2,6 

+o  3-59 

20-59 

5,6 

24  25-38 

3,  5 

+  6  55-55 

20-93 

7,8 

32  9-57 

7,6 

-o  48-53 

21-04 

9,  I0 

33  24-50 

7,  3 

—  2   3'OI 

21-49 

XIII.  ;  3,  4 

34  50-48 

3,6 

-3  29-37 

21-11 

7,8 

25  54-62 

2,  3 

+  5  26-45 

2I-07 

9,  I0 

34  47-92 

i,  3 

—  3  26-87 

2I-05 

XIV.;  i,  2 

33  54''3 

3,  2 

-2  33-08 

2I-O5 

3,4 

28  5-60 

3,  3 

+  3  I5-53 

21-13 

5,6 

34  8-77 

3,  4 

—  2  47-48 

2I-29 

XV.  ;  i,  2 

23  I4-93 

3,  4 

+  8  5-90 

20-83 

3,4 

36  57-8o 

!,  4 

-5  37-28 

20-52 

5,6 

28  50-62 

2,  2 

+  2  30-39 

21-01 

7,8 

37  17-09 

2,  I 

—  5  26-27 

20-82 

9,  IO 

32  54'16 

2,  4 

-I  33-50 

20-66 

XVI.  ;  5,  6 

3°  41-74 

2,  2 

+  o  39-25 

20-99 

7,8 

38  31  0-30 

4,  i 

-)-o  20-62 

38  31  20-92 

Weighting  the  separate  values  for  the  colatitude  according  to  the  transit  circle 
observations,  the  mean  colatitude  is  found  to  be  38°  31'  21  "-03,  corresponding  to  a 
colatitude  for  the  transit  circle  of  38°  31'  21  "-78. 

The  reductions  of  the  transit  circle  observations  are  based  on  a  colatitude 
38°  31'  21  "-80,  flexure  0"-60  sin  z  and  nadir  zenith  points.  When  combined  with 
the  Cookson  zenith  distances  they  reproduce  satisfactorily  the  assumed  colatitude. 
This  value  is  almost  exactly  that  obtained  from  the  Boss  stars,  corrected  to  the 
system  of  declinations  of  Newcomb's  Fundamental  Catalogue. 
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Future  Observations. — The  telescope  has  been  loaned  to  the  Royal  Observatory 
for  a  further  period  of  seven  years,  and  observations  are  to  be  continued  for  the 
determination  of  the  latitude  variation  at  Greenwich  and  to  obtain  further  material 
for  the  determination  of  the  aberration  constant. 

The  programme  of  observation  has  been  slightly  modified,  the  brightest  and 
faintest  stars  having  been  cut  out  and  replaced  by  others  so  chosen  that  the  mean 
Z.D.  of  each  group  has  been  reduced.  A  few  close  doubles  which  were  objectionable 
from  the  measurer's  point  of  view  have  also  been  removed.  Sufficient  of  the 
original  pairs  remain,  however,  to  ensure  that  the  group  corrections  at  the  beginning 
of  the  second  period  are  fairly  accurate. 

Personal. — The  erection  of  the  telescope  at  Greenwich  and  the  preliminary 
adjustments  and  trials  were  carried  out  under  the  supervision  of  Prof.  A.  S. 
Eddington,  then  Chief  Assistant  at  the  Royal  Observatory.  Prof.  Eddington  was 
also  responsible  for  the  selection  of  stars  for  the  observing  programme  and  for  two 
of  the  scale-plates  and  for  the  general  programme  of  observation  ;  in  addition,  he 
had  general  charge  of  the  instrument  until  he  left  Greenwich  in  June  1913.  Mr  H.  S. 
Jones  then  took  over  the  charge  of  the  instrument  and  also  introduced  the  summer 
scale-plate  and  determined  the  temperature  coefficient  of  the  scale. 

The  regular  transit  circle  observers,  Messrs  W.  W.  Witchell,  R.  Cullen,  F. 
Jeffries,  and  H.  Acton  have  alternated  duties  with  the  Cookson  and  transit  instru- 
ments. Further  duties  have  been  taken  as  required  by  The  Astronomer  Royal, 
Messrs  H.  S.  Jones,  J.  Jackson,  H.  Furner,  and  H.  Newton. 

The  measurement  of  the  plates  has  been  entirely  performed  by  Messrs  Witchell 
and  Acton,  with  the  exception  of  a  few  of  the  early  plates  which  were  measured 
by  Prof.  Eddington  and  Mr  Jones.  Messrs  Witchell  and  Acton  have  also  been 
responsible  for  the  computation  of  the  star  constants.  Mr  Witchell  has  been 
responsible  for  keeping  the  instrument  in  adjustment,  and  has  made  most  of  the 
observations  necessary,  from  time  to  time,  for  testing  the  errors  of  adjustment. 

The  reductions  and  discussion  of  the  whole  series  of  observations  have  been 
made  by  Mr  H.  S.  Jones. 

F.  W.  DYSON. 

Royal  Observatory,  Greenwich, 
1920  Oct.  29. 
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TABLE  I. 
RESULTS  OF  MEASURES  OF  LATITUDE  PLATES. 


GROUP  I. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

H 

15 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 

Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,  2. 

3.  4- 

5,  6. 

7.  8. 

9,  10. 

"•OOI. 

"•OOI. 

"•OOI. 

1911. 

°F. 

/           it 

t        n 

/           ft 

i        n 

, 

„ 

" 

1900+ 

it 

Sept.    8 

13 

-5-  47-41 

+  7-  32-19 

-5-     9-52 

—  2.    4O-02 

—  008 

+  5 

—  •003 

16 

17 

47-39 

32-03 

9.90 

39-91 

—  •III 

+  5 

—  -106 

18 

19 

31-96 

9-95 

40-15 

—  •227 

—  10 

+  8 

—  •229 

11-70 

--II3 

3 

-  0-5 

Dec.     5 

53 

47-54 

32-O3 

9-88 

40-25 

-•233 

+  6 

-•227 

6 

55 

39-2 

47-54 

31-86 

9-96 

40-30 

—  •301 

+  6 

—    2 

—297 

ii 

59 

41-4 

47-4I 

31-83 

9-93 

39-81 

-•150 

+  7 

-    I 

—  144 

12 

63 

43-8 

47-38 

31-99 

40-22 

—207 

.  . 

+  7 

—  -200 

13 

64 

46-2 

32-10 

10-04 

40-13 

--I93 

—  IO 

+  10 

--I93 

'9 

66 

48-4 

47-34 

32-06 

10-00 

39-99 

--I39 

+  7 

-•132 

1  1  -94 

-•199 

6 

-15-9 

1912. 

Sept.    2 

161 

51-3 

—  5.  26-89 

+  7-  52-17 

—4.  50-06 

—  2.    2O-O8 

+  •142 

+  5 

+   3 

+  •150 

6 

164 

51-6 

49-98 

2O-I3 

+  •112 

-15 

+  14 

+  11 

+  •122 

12-67 

+  •141 

l\ 

+    2-3 

Dec.     4 

193 

45-0 

Si-55 

50-08 

2O-5I 

098 

—  IO 

+  10 

098 

16 

198 

39-5 

27-12 

52-13 

50-23 

2O-25 

—  •009 

.  . 

+  7 

—   i 

003 

18 

202 

39'1 

52-02 

50-23 

20-3I 

—  •093 

—  IO 

+  11 

—  •092 

20 

204 

46-7 

27-35 

52-12 

50-18 

2O-29 

—  •090 

+  7 

T 

—  •084 

12-94 

—  •069 

4 

-15-8 

Aug.  20 

277 

56-3 

-5-     7-i8 

+  8.   12-05 

-4-  30-52 

—  2.       O-62 

--034 

+  4 

+  4 

—  •O26 

25 

284 

57-1 

6-84 

I2-IO 

29-91 

0-67 

+  •208 

.  . 

+  4 

+  4 

+  -2l6 

Sept.    9 

295 

51-1 

7-08 

I2-O2 

30-54 

0-48 

+  •019 

+  5 

+   2 

+  •026 

12 

300 

56-2 

6-94 

11-96 

30-24 

0-66 

+  •006 

.  . 

+  5 

+  4 

+  •015 

i5 

304 

50-6 

7-08 

I2-2O 

30-26 

+  •118 

+30 

—    2 

+   i 

+  •147 

13-67 

+  •076 

5 

+     I  '9 

Nov.  26 

332 

46-5 

6-66 

11-96 

30-02 

0-28 

+  •286 

+  6 

+   i 

+  •293 

Dec.   1  8 

336 

39-8 

12-23 

30-24 

0-31 

+  •227 

—  10 

+  11 

+   2 

+  -230 

I3-93 

+  •262 

2 

-15-6 

1914. 

Aug.  17 

509 

56-3 

-4-  47-39 

.     . 

-4.   10-71 

—  i.  41-35 

—  •222 

.  . 

+  7 

+  18 

-•I97 

21 

512 

59-6 

47-30 

+  8.   31-65 

10-85 

41-44 

-•273 

.  . 

+  4 

+   3 

-•266 

28 

516 

60-6 

46-69 

31-89 

10-65 

41-05 

+  -049 

.  , 

+  5 

+   3 

+  •057 

Sept.    2 

520 

59-8 

46-94 

32-18 

10-54 

4°'93 

+  -IS6 

.  . 

+  5 

+   3 

+  •164 

14-65 

--•061 

4 

+  5-4 

Nov.  16 

547 

40-8 

47-21 

31-43 

10-84 

40-81 

--145 

.  . 

+  6 

—  139 

27 

557 

44-7 

47-66 

32-76 

10-61 

40-95 

+  -225 

.  . 

+  6 

+  •231 

Dec.     3 

562 

46-2 

47-00 

32-11 

10-62 

41-05 

+  •059 

+  6 

+  •065 

16 

566 

41-2 

32-08 

10-28 

40-70 

+  •211 

—  IO 

+  10 

+   i 

+  •212 

21 

569 

37-6 

•• 

32-86 

10-67 

41-05 

+  •221 

—  IO 

+  n 

+   3 

+  •225 

14-94 

+  •119 

5 

-15-4 

1915. 

Aug.  18 

719 

56-3 

-4.  27-19 

.  . 

-3-  5I-44 

—  I.    22-OI 

—  •410 

+  8 

+  H 

-•388 

Sept.  17 

726 

63-4 

27-60 

+8.  51-73 

51-02 

21-44 

-•191 

+  4 

—  I87 

15-67 

—  288 

2 

+  2-4, 

Nov.  10 

754 

42-3 

27-31 

51-55 

50-90 

21-47 

-•154 

+  6 

—  •148 

Dec.     6 

758 

48-0 

27-06 

52-27 

50-77 

2I-O7 

+  •234 

+  6 

•• 

+  •240 

15-90 

+  •046 

2 

-14-8 

1916. 

Sept.    4 

918 

53-7 

—4.     7-19 

+  9-   "-52 

.  . 

—  I.       2-22 

—  243 

—  20 

+  5 

-  5 

263 

13 

925 

52-2 

7-6! 

11-47 

-3-  31-57 

2-O7 

—375 

.  . 

+  5 

—  i 

--371 

16 

929 

52-3 

7-08 

1  1  -60 

3I-49 

2-14 

—  -2IO 

.  . 

+  5 

-  i 

—  •206 

16-70 

—  •280 

3 

-    O-I 

NOV.  22 

969 

41-0 

7-12 

11-47 

31-35 

1-97 

-•172 

.  . 

+  6 

-•166 

27 

971 

36-8 

6-93 

1  1  -60 

31-07 

1-71 

+  -OO4 

.  . 

+  6 

+  i 

+  -OII 

30 

973 

35-8 

7-24 

11-47 

31-37 

1-75 

--I39 

+  6 

+  i 

—  132 
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GEOUP   I.  —  continued. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

,0 

I  I 

12 

'3 

14 

'5 

16 

17 

Mean  Z.D.  North. 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,    2. 

3,  4. 

5,  6. 

9,  i 

o. 

"-OOI. 

"-OOI. 

"•001. 

1916. 

°F 

,            „ 

,        „ 

,        „ 

,        „ 

/    . 

It 

• 

H 

1900+ 

. 

Dec.      4 

975 

35-6 

-4-     7-44 

+  9-   n-45 

-3-  3i-37 

—  I.      1-86 

—  238 

+  6 

+    I 

-•231 

19 

977 

33-5 

31-42 

1-67 

—  •004 

-15 

+  20 

—   8 

—  007 

23 

980 

37-8 

11-59 

31-27 

1-95 

128 

+  H 

+  4 

—  113 

16-93 

—  -112 

Si 

-15-6 

1917. 

Aug.  1  6 

1106 

58-8 

-3-  47-15 

+9-  3J-6o 

.  . 

—  o.  42-18 

—  •004 

—  2O 

-  4 

—  10 

—  038 

Sept.    i 

1116 

53-8 

47-I4 

31-21 

—  3.   11-64 

42-30 

—  -22O 

+   5 

—    2 

-•217 

3 

1118 

55-8 

47-69 

31-50 

11-59 

42-10 

—  •226 

+  5 

—    2 

-•223 

17-65 

--I59 

3 

+   3-8 

Nov.  25 

1146 

39-o 

47-36 

3I-85 

11-76 

42-22 

--I25 

+  6 

+     I 

—  118 

Dec.     3 

1151 

36-0 

47-07 

31-49 

11-56 

42-47 

—  IS6 

+  6 

+     I 

—  149 

10 

1155 

39'1 

31-68 

.  . 

42-17 

+  -OO7 

"45 

—  12 

+   8 

—  •042 

ii 

1159 

36-0 

.  . 

.  . 

11-76 

-•39° 

+60 

+  7 

-  6 

-.329 

I? 

1161 

32-8 

47'  i  5 

31-57 

11-57 

42-11 

—  068 

•• 

+  7 

+    2 

-•059 

I7-93 

128 

4 

-15-8 

1918. 

Aug.  24 

1336 

56-2 

-3.  27-12 

+9-  51-43 

-2.    51-97 

—  o.  22-60 

-•141 

+  4 

-  4 

-•141 

Sept.    2 

134° 

51-8 

27-04 

5I-47 

51-89 

22-53 

-•072 

+   5 

—    2 

—  •069 

10 

1347 

51-8 

27-18 

Si-55 

51-99 

22-49 

-•105 

+   5 

—     2 

IO2 

15 

1352 

56-3 

27-08 

51-54 

5I-83 

22-47 

-•035 

+   5 

4 

-•034 

18-67 

087 

4 

+   1-6 

Nov.  13 

1377 

42-7 

27-11 

51-66 

51-90 

22-81 

-•115 

.  . 

+  6 

.  . 

109 

'4 

1378 

41-2 

27-08 

51-44 

5I-92 

22-6l 

—  116 

.  . 

+  6 

+   i 

—  •109 

21 

1380 

37'2 

27-20 

51-42 

52-I8 

22-75 

—255 

+  6 

+    2 

—  247 

Dec.     7 

1387 

45-2 

.  . 

51-82 

51-76 

22-44 

+  •093 

—  10 

4-10 

—     2 

+  •091 

16 

1389 

43-7 

27-34 

51-39 

51-73 

22-75 

—  184 

+  7 

--I77 

18-90 

—  no 

5 

-15-0 

EEMAEKS. 

The  trail   of   star  No.   i  is  faint  on  most   of   the   plates,  particularly 

No.  53  was  exposed  film  down. 

on  Nos.  53,  332,  516,  520.  719,  971,  973,  1151,  1380. 

No.  516  was  accidentally  broken  before  reversed  measures  were  made. 

The   trails   on   plates    Nos.   516,  569,   918,  973,    1151,   1380   are   faint 
owing  to  bad  definition  and  clouds. 

Corrections  have  been  applied  to  direct  measures  for  personality. 

1 

GROUP  II. 

1911. 

°F. 

,  '       " 

/              It 

1                    II 

,     „ 

/ 

// 

i, 

• 

1900+ 

it 

Sept.  21 

20 

+  i.  56-66 

+  0.     II-IO 

—  140 

+  20 

+   8 

—  •112 

Oct.   ii 

36 

+o.  29-17 

56-66 

-7-  35-6o 

10-83 

-•262 

+  22 

+   8 

-•232 

11-75 

—  •192 

'I 

+   3-2 

1912. 

Jan.      5 

67 

39-0 

+  o.  44-70 

+  2.     10-98 

-7.  22-03 

+  o.  23-88 

—  -160 

+  22 

.  . 

—    2 

—  •140 

28 

71 

32-7 

10-88 

23-77 

—  •230 

+  20 

+    i 

+   5" 

—  •204 

29 

75 

31-0 

44-76 

10-90 

21-45 

23-90 

-•015 

+  22 

+    i 

r 

+  -OO3 

12-05 

-•097 

2I 

—  12-0 

'    Oct.        2 

173 

40-9 

44-96 

11-40 

21-86 

24-24 

+  -I39 

+  22 

+   8 

-  i 

4--I68 

4 

177 

39-5 

44-78 

ii-n 

21-51 

24-35 

+  •119 

+  22 

+   8 

2 

+  -H7 

9 

183 

47-6 

44-75 

II>IO 

21-55 

24-03 

+  •035 

+  22 

+   8 

+  i 

+  •066 

H 

185 

47-9 

44-69 

11-96 

24-21 

+  -OO2 

+  10 

+  5 

+    2 

+  •019 

17 

187 

45-2 

44-74 

11-24 

21-72 

24-18 

+  •064 

+  22 

+  9 

.    . 

+  •095 

12-75 

+  •099 

5 

+     I'9 

Dec.  30 

205 

42-3 

44-71 

11-23 

23-89 

—  -OIO 

+  2O 

+  7 

+  •017 

Jan.      i 

207 

44-8 

+  2.    25-40 

-7-     7-95 

+  o.   36-62 

-•035 

+  33 

—  -002 

26 

211 

37-9 

+  o.   59-88 

25-63 

.  . 

—  -O20 

+   i 

+  4 

—  030 

31 

213 

38-8 

59-76 

25-47 

8-02 

092 

+  10 

+   i 

—     2 

—  083 

13-04 

—  •024 

3i 

—  11-8 

Sept.  24 

308 

57-2 

60-43 

25-46 

8-09 

37-15 

+  •164 

+  22 

4-   8 

+  4 

+  •198 

26 

312 

62-7 

60-17 

25-31 

8-04 

36-79 

—  •014 

+  22 

+   8 

+   5 

+  •021 

Oct.     7 

3H 

54-1 

25-58 

8-01 

+  -IO2 

+  20 

+  18 

+  -I5I 

13-74 

4-116 

2i 

+  4-4 

'    ,    VARIATION  OF  LATITUDE,  1911-1918. 
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GROUP   II.—  continued. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

'3 

'4 

'5 

16 

«7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 

Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra 
tion 

Factor 

if  2- 

3,  4- 

5.  6. 

7,  8. 

9,  io- 

"•001. 

"•001. 

"•001. 

1914. 

°F. 

,        „ 

,        „ 

,        „ 

,        „ 

,        , 

• 

1900+ 

// 

Jan.      5 

343 

37-4 

+  1-    I5-39 

+  2.    39-82 

—6.  53-81 

+  0.  49-56 

—  •028 

+  10 

2 

—  •020 

23 

350 

31-3 

15-48 

40-09 

49-62 

+  •110 

+  10 

+   8 

+  •128 

14-04 

+  •054 

2 

—  I2-I 

Sept.  23 

525 

50-5 

15-28 

39-66 

54-18 

49-62 

—  •006 

+  22 

+    8 

+    i 

+  •025 

25 

530 

49-9 

15-57 

49-66 

+•078 

+  25 

2 

2 

+  •099 

27 

531 

54'1 

15-53 

39-75 

54-94 

49-44 

-•155 

+  22 

+    8 

+    2 

--I23 

28 

533 

52-1 

15-60 

40-08 

54-23 

49-75 

+•191 

+  22 

+   8 

+     I 

+  •222 

29 

535 

47-3 

16-02 

4970 

+  •320 

+  25 

—     2 

-     I 

-^•342 

30 

538 

46-8 

15-54 

39-63 

54-34 

49-68 

+  •026 

+  22 

+   8 

+  -O56 

'4-74 

+  •080 

5 

+  4'5 

1915. 

Jan.     5 

571 

42-6 

+  1.  31-44 

+  2.    54-29 

—6.  40-63 

+  i.     2-62 

+•310 

+  22 

+  •332 

ii 

574 

39'4 

30-98 

54-3I 

40-79 

2-35 

+•094 

+  22 

+  •116 

Feb.     5 

584 

46-5 

54-57 

41-09 

2-37 

+•098 

+  33 

+    i 

+     I 

+  -I33 

15-08 

+  -I94 

3 

—  11-9 

Sept.  25 

728 

30-37 

53-81 

41-15 

1-76 

-•424 

+  22 

+   8 

+     I 

-'393 

27 

730 

48-0 

30-79 

53-75 

41-23 

1-88 

—336 

+  22 

+   8 

—  306 

29 

734 

42-1 

54-01 

40-98 

1-98 

—183 

+  33 

+  10 

—  140 

30 

736 

42-2 

30-92 

54-02 

41-17 

1-90 

-•203 

+  22 

+   8 

—  173 

Oct.     20 

743 

46-1 

31-19 

54-16 

41-19 

2-13 

-•049 

+  22 

+  9 

—  018 

25 

745 

43-2 

.  . 

53-86 

40-97 

2-32 

—  -100 

+  33 

+  11 

—  •056 

15-76 

—  181 

6 

+  2-9 

Dec.  29 

765 

45-9 

31-03 

54-31 

+  •168 

-15 

+  13 

-    2 

+  •164 

3i 

767 

47-4 

31-33 

54-31 

+  •292 

-15 

+  13 

-  4 

+  •286 

1916. 

Jan.     3 

770 

45-9 

+  1.  46-27 

—6.  27-12 

+  i.   15-19 

+  •075 

+  37 

+  I 

+  -H3 

15 

775 

45-2 

46-49 

+  3-     8-78 

27-31 

H'95 

+  •081 

+  22 

+    i 

+  •104 

24 

777 

41-9 

46-70 

8-66 

26-98 

15-18  ' 

+  •240 

+  10 

+    i 

+  -251 

16-02 

+  -I74 

4 

—  I2-I 

Sept.  21 

935 

48-0 

45-97 

8-06 

27-79 

14-64 

-.429 

+  22 

+   8 

-'399 

26 

942 

58-4 

8-43 

14-80 

IOO 

+  2O 

+   8 

-14 

—  086 

Oct.    15 

947 

46-7 

45-8o 

8-42 

27-31 

14-88 

-•199 

+  22 

+  9 

—  168 

19 

949 

46-2 

45-82 

8-16 

27-75 

H'54 

-•456 

+  22 

+  9 

-•425 

20 

39-3 

46-26 

8-33 

14-56 

—  -223 

+  10 

+  5 

+   3 

-•205 

21 

955 

38-3 

46-03 

8-33 

27-34 

14-77 

—  •196 

+  22 

+  9 

-165 

25 

958 

45-9 

45-9° 

8-36 

14-42 

—378 

+  10 

+  6 

—     2 

-364 

16-78 

-•271 

6* 

+     1-0. 

1917. 

Jan.     4 

983 

41-0 

+  2.     1-74 

+  3-  22-76 

-6.   13-99 

+  i.  27-49 

-•171 

+  22 

-•149 

27 

987 

307 

2-03 

23-14 

.  . 

27-79 

+  -22O 

+  10 

+  12 

+  •242 

Feb.     6 

99  i 

30-0 

.  . 

23-11 

.  . 

27-72 

+  •'35 

+  20 

+   i 

+  13 

+  •169 

7 

994 

32-6 

.  . 

22-93 

+  -IOO 

—  2O 

+   3 

+  15 

+  •098 

17-05 

+  •075 

3 

-11-8 

Sept.  20 

1126 

53-8 

1-71 

22-46 

14-01 

27-26 

-•315 

+  22 

+   8 

-     I 

—  286 

27 

1132 

53-2 

1-68 

22-57 

13-94 

27-40 

—241 

+  22 

+    8 

T 

—  -212 

Oct.     4 

1134 

48-2 

1-54 

22-66 

14-04 

27-43 

-•274 

+  22 

+    8 

"•244 

30 

1143 

44-7 

1-46 

22-48 

13-84 

27-35 

-•312 

+  22 

+   9 

281 

17-76 

—  •253 

4 

+    2'7 

1918. 

Jan.     2 

1166 

37-2 

+  2.    17-06 

+  3-  37'12 

-5.  59-80 

+  i.  40-49 

+  •019 

+  22 

+      I 

+  •042 

7 

1168 

31-2 

I7-28 

37-21 

60-09 

40-34 

—  •026 

+  22 

+     2 

—  -OO2 

16 

1171 

33-3 

17-14 

37-31 

60-00 

40-24 

—  •024 

+  22 

+     2 

•ooo 

27 

H73 

45-3 

I7-25 

37-4° 

60-03 

40-48 

+  •081 

+  22 

+    i 

+  •104 

28 

1177 

44-6 

I6-82 

37-17 

60-  1  1 

40-26 

—  -i  60 

+  22 

+    i 

--I37 

29 

1181 

45-8 

17-09 

60-31 

40-16 

—  -220 

+  37 

+     I 

182 

30 

1185 

44-0 

I7-2O 

37-o6 

60-17 

40-20 

-•125 

+  22 

+    i 

—  -IO2 

18-07 

-•039 

7 

—  12-ol 

Sept.  23 

1355 

47-2 

16-85 

37-25 

60-20 

40-42 

—  115 

+  22 

+    8 

T 

-•086 

30 

1360 

41-0 

16-69 

37-01 

60-13 

40-17 

—  •260 

+  22 

+   8 

—  •230 

Oct.      3 

1363 

50-5 

16-99 

37-05 

60-34 

40-20 

-•219 

+  22 

+    8 

-    2 

—  •igi 

4 

1366 

43-8 

17-09 

36-95 

-•145 

-is 

+  10 

-I50 

18-74 

-•166 

3* 

+   3-9 
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GROUP  II.—  continued. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

•3 

'4 

'5 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  oi 
Group. 

Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

f*           9 

I,   2. 

3*  4* 

5»  6. 

7»    **• 

9»  i  o. 

-OOI. 

*-ooi. 

"-OOI. 

1919. 

°F. 

/            It 

,    „ 

,       „ 

/              If 

,     „ 

" 

• 

1900  + 

• 

Jan.      2 

1394 

40-7 

+  2.     32-44 

+  3-  5I'5I 

-•072 

-15 

+  4 

—  •083 

17 

1397 

39-o 

51-42 

-|-I.      53-O6 

-•123 

+  2O 

+    I 

+   5 

-•097 

22 

1399 

35-o 

32-70 

51-29 

*   ' 

•   * 

+  •197 

-15 

+    I 

+  9 

+  -I92 

19-03 

+  •004 

3 

—  12-2 

REMARKS. 

The  trail  of  star  No.  5  is  faint  on  all  plates,  and  on  nights  of  bad  defini-                The  trails  on  plates  Nos.  75,  571,  770,  777,  951,  983,  987  are  faint  owing 

tion  is  barely  visible.                                                                                                         to  bad  definition  and  clouds. 

The  trail  of  star  No.  7  is  faint  on  many  plates,  particularly  on  Nos.  205,              No.  211  was  exposed  film  down. 

942,  951,  987,  1397. 

GROUP  III. 

1911. 

•P. 

,          . 

/            n 

,       „ 

,        „ 

,     „ 

• 

• 

1900+ 

' 

Sept.  21 

21 

+  4.    47-58 

+  o.     5-71 

—  5.   35-72 

-3-  25-17 

-•125 

—  10 

+  17 

—  u8 

Oct.      3 

28 

47-41 

5-84 

35-31 

25-18 

-•034 

—  IO 

+  18 

.  . 

—  •026 

ii 

37 

47-20 

6-09 

35-23 

25-08 

+  •019 

—  10 

+  19 

•• 

+  •028 

11-75 

-•039 

3 

+  6-4 

1912. 

Jan.      5 

68 

39'° 

+4.  58-62 

+  o.   15-93 

—  5.  26-62 

-3-  17-55 

—  -1  06 

—  10 

-   3 

-•119 

28 

72 

32-3 

16-07 

26-77 

17-66 

—  I78 

-33 

+   i 

-13 

-•223 

29 

76 

30-9 

58-59 

16-45 

17.66 

—  •050 

—  20 

+    i 

.  . 

—  •069 

12-05 

—  138 

3 

—  IO-O 

Oct.     2 

'74 

39-9 

58-92 

16-38 

26-38 

I7-34 

+  -I95 

—  IO 

+  18 

-     2 

+  •201 

M 

4 

178 

39-2 

58-50 

16-41 

26-66 

'7'44 

•ooo 

—  10 

+  18 

—    2 

+  -OO6 

9 

184 

58-65 

16-22 

26-31 

17-32 

+•109 

—  IO 

+  19 

+     2 

+  -I2O 

'4 

186 

S-S 

58-80 

I5-96 

26-12 

17-57 

+•078 

—  10 

+  19 

+     I 

+  -088 

188 

44'5 

58-68 

16-02 

26-54 

17-68 

—  081 

—  10 

+  20 

.    . 

-•07I 

12-77 

+  •069 

5 

+   5-2 

Dec.   30 

206 

42-4 

58-66 

16-41 

26-56 

17-58 

+  •031 

—  IO 

+  25 

•• 

+  •046 

1913. 

Jan.      i 

208 

43-8 

+  5-     9-76 

+  o.  26-50 

-5-   17-76 

-3-     9'9° 

-•031 

—  IO 

.    . 

—  •041 

26 

212 

36-9 

9-64 

26-33 

—  185 

+  35 

+    2 

+   8 

—  •I4O 

13-02 

—  •026 

2I 

-  9'5 

Sept.  24 

3°9 

56-7 

9-87 

26-72 

I7-53 

9-75 

+  •146 

—  IO 

+  18 

+   3 

+  -I57 

26 

313 

62-2 

IO-OI 

26-45 

+  •062 

+  35 

+  22 

+  20 

+  -I39 

13-72 

+  •152 

ii 

+   7-4 

1914. 

Jan.      6 

345 

36-1 

+  5.  21-18 

+  o.   36-78 

—  3.        2-2O 

+  •072 

—  20 

-  5 

+  •047 

23 

351 

31-0 

21-01 

36-97 

-5.     8-90 

1-95 

+  •112 

—  IO 

+     2 

—     2 

+  •102 

14-04 

+  •081 

2 

-  9-9 

Sept.  28 

534 

51-0 

20-97 

36-91 

8-89 

2-33 

+  -OO7 

—  IO 

+  18 

+     I 

+  'Ol6 

29 

536 

45-8 

21-09 

36-42 

9-14 

2-41 

—  168 

—  10 

+  18 

.  . 

—  -160 

30 

539 

46-4 

20-95 

36-60 

8-81 

2-25 

—  033 

—  IO 

+  18 

-•025 

H'74 

—  •056 

3 

+  6-8 

" 

1915. 

Jan.      5 

572 

42-6 

+  5.   32-46 

+  o.  47-38 

-4-   59-9° 

-2-     54+7 

+  •218 

—  IO 

+  •208 

1  1 

575 

39-0 

32-83 

47-14 

59-79 

54-40 

+•310 

—  IO 

+    I 

-     I 

+  •300  . 

Feb.     5 

585 

46-0 

31-84 

46-94 

59-90 

54-41 

—  •oi  6 

—  10 

+     2 

-•024 

15-05 

+  •161 

3 

-  9-8 

Sept.  25 

729 

53-2 

31-88 

46-63 

60-68 

54-87 

—  396 

—  IO 

+  18 

+     I 

—387 

27 

47-2 

31-64 

46-89 

60-35 

54-70 

—265 

—  10 

+  18 

-•257 

30 

737 

41-2 

31-87 

47-20 

60-30 

54-59 

-•095 

—  10 

+  18 

—  •087 

Oct.     20 

744 

45-5 

32-00 

47-16 

60-25 

54-82 

112 

—  IO 

+  20 

—  -102 

15-76 

—  209 

4 

+    6-2 

Dec.  29 

766 

45-8 

32-41 

47-63 

60-14 

53-93 

+  •356 

—  IO 

+  25 

+  -37I 

" 

1916. 

Jan.      3 

771 

45-2 

+  5-  43-69 

+  o.   57-98 

-2.    46-24 

+  '557 

—  20 

-     I 

+  •536 

15 

776 

44'3 

43-57 

57-46 

-4-  51-23 

46-97 

+  •098 

—  10 

+     I 

+  •089 

24 

778 

41-4 

43-79 

57-48 

51-11 

46-86 

+  •21  I 

—  IO 

+     2 

+  •203 

16-03 

+  •300 

4 

-   9'4 

52 
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GROUP  III.—  continued. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

14 

'5 

16 

'7 

Mean  Z.D.  North. 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4- 

5,  6- 

7,8- 

9,  10. 

"•001. 

"•ooi. 

"•OOI. 

1916. 

°F. 

,            „ 

,        „ 

,         „ 

,        „ 

• 

-/ 

1900+ 

tt 

Sept.  21 

936 

47-6 

+  5.     42-79 

+o.  57-55 

-4-   5I-85 

—  2.    46-82 

--194 

—  IO 

+  17 

.  . 

—  187 

Oct.    15 

948 

45-9 

43-44 

57-20 

5I-44 

47-00 

—  •064 

—  IO 

+  19 

.  . 

-•055 

'9 

950 

45-o 

43'" 

57-55 

47-32 

—  •140 

—  2O 

+  19 

T 

-•142 

20 

952 

38-6 

43-04 

56-98 

51-86 

47-34 

-•409 

—  IO 

+  20 

.     . 

—  399 

21 

956 

37-6 

43-24 

57-17 

51-55 

47-43 

—2S6 

—  10 

+  20 

.    . 

—  •246 

25 

959 

45-4 

43-H 

57-20 

51-49 

47-04 

-•159 

—  10 

+  20 

--149 

16-79 

196 

6 

+  4-2 

1917. 

Jan.     4 

984 

40-0 

+  5-  54-42 

+  i-     7-57 

—4.  42-03 

-2.   39-63 

—  •007 

—  10 

-•017 

27 

988 

30-8 

54-80 

7-77 

42-44 

39-33 

+•11! 

—  IO 

+    2 

+  •103 

Feb.     6 

992 

29-1 

54-77 

7-89 

42-46 

39-08 

+  -I9I 

—  IO 

+     2 

+  •183 

7 

995 

31-6 

54-84 

7-92 

42-25 

38-98 

+  •294 

—  IO 

+    2 

.    . 

+  •286 

17-07 

+  -I39 

4 

—  10-2 

Sept.  20 

1127 

52-9 

54-13 

7-44 

42-88 

39"5T 

—  •298 

—  10 

+  18 

.     . 

—  •290 

27 

"33 

52-2 

54-46 

7-33 

42-70 

39-73 

—250 

—  10 

+  18 

—  •242 

Oct.     4 

"35 

47-o 

53-83 

7-60 

42-71 

39-39 

—  256 

—  IO 

+  19 

-•247 

30 

"44 

44-1 

7-44 

42-93 

•      39'4-2 

—  -2OO 

-33 

+  13 

•• 

—  -220 

17-76 

-•250 

4 

+   57 

1918. 

Jan.     2 

1167 

36-8 

+  6.     5-63 

+  i.   18-05 

-4-   33-94 

-2.  31-59 

—  •029 

—  IO 

-•039 

7 

1169 

30-3 

1773 

33-91 

31-99 

—  I87 

-33 

.   . 

—  IO 

-•230 

8 

1170 

25-0 

5-68 

18-02 

31-78 

—  •022 

—  20 

+  12 

—  030 

16 

1172 

33-2 

573 

17-97 

33'88 

—  -I2O 

+  30 

+   i 

+  4 

—  •085 

27 

"74 

44-3 

5-77 

17-71 

34-01 

31-74 

—  132 

—  IO 

+    2 

,  . 

—  •140 

28 

1178 

43-3 

5-97 

17-87 

33-89 

32-01 

083 

—  IO 

+    2 

—  •091 

29 

1182 

43-4 

5-76 

17-74 

34-03 

32-04 

—  -211 

—  IO 

+    2 

-•219 

30 

1186 

42-5 

5-73 

18-27 

33-83 

31-78 

+  •029 

—  10 

+     2 

.  t 

+  -O2I 

18-08 

—  -102 

8 

—  10-0 

Sept.  23 

1356 

46-3 

5-68 

17-99 

34-23 

32-19 

-•257 

—  10 

+  18 

—  249 

30 

1361 

40-0 

5-44 

17-49 

34-28 

32-02 

-4II 

—  10 

+  18 

•  • 

-•403 

18-73 

—  326 

2 

+   7-2 

1919. 

Jan.    1  1 

1396 

35-8 

+  6.  16-79 

+  i.  27-97 

-4-  25-30 

—  2.    24-48 

—  301 

—  IO 

,  . 

-•3" 

17 

1398 

38-1 

16-88 

28-29 

24-15 

—023 

—  20 

+    i 

+  4 

—  •038 

Feb.     9 

H°3 

29-9 

16-90 

28-34 

25-29 

24-20 

109 

—  IO 

+     2 

+    2 

-•115 

19-06 

—  155 

3 

—  IO-2 

REMARKS. 

The  trail  of  star  No.  6  is  faint  on  all  plates,  and  on  nights  of  bad  defini-             The  trail  of  star  No.  4  is  very  faint  on  plates  Nos.  212,  313,  771,  952, 

tion  is  barely  visible. 

959,  1170,  1398. 

The  trail  of  star  No.  7  is  faint  on  many  plates,  particularly  on  Nos.  76, 

The  trails  on  plates  Nos.  744,  959,  984,  995,  1361  are  faint  owing  to  bad 

345,  572,  771,  "7°,  J398- 

definition  and  clouds. 

GROUP  IV. 


i 

1911. 

°F. 

/            // 

/      n 

/               H 

t       » 

/       ft 

tt 

// 

I9OO  + 

// 

Dec.     8 

57 

34-9 

-3-  47-02 

-4.  27-58 

+  o.  21*40 

+4-  36-98 

—  •296 

-30 

+  7 

-   3 

—  •322 

ii 

60 

37-2 

46-87 

27-60 

21-80 

37-05 

-•145 

-30 

+  8 

—     2 

—  •169 

11-94 

—  •246 

2 

+  9'4 

1912. 

Feb.   28 

79 

51-8 

-4-  37-37 

.    . 

+  4-  25-50 

—095 

-30 

+   i 

.  . 

-•124 

29 

80 

48-1 

-3-  55-i8 

37-29 

+o.   11-15 

25-49 

+  •005 

-3° 

+   i 

+     2 

—  •022 

Mar.  15 

86 

41-2 

55-39 

37-40 

25-72 

-•025 

-30 

+     2 

—     2 

-•055 

12-17 

—  •056 

2i 

-  5-i 

Nov.  ii 

191 

38-8 

55-23 

37-21 

25-79 

+  •105 

-30 

+   7 

—    2 

4-080 

Dec.     4 

194 

39-8 

55-oS 

37-3I 

25-51 

+  •030 

-30 

+   8 

-   3 

+  •005 

6 

196 

41-9 

55-16 

37-45 

25-55 

—055 

-3° 

+    8 

-   i 

078 

16 

199 

36-4 

55-03 

37-37 

25-56 

+•043 

—  30 

+  9 

~   2 

+  •020 

12-91 

+  •007 

4 

+  9-5 
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GROUP  IV.—  continued. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

H 

15 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4. 

5.  6. 

7>  8. 

9,  10. 

'•DO  I. 

"-OOI. 

"-OOI. 

1 

I9J3- 

°F. 

/            If 

/               H 

,         » 

/        // 

/        // 

" 

it 

1900  + 

H 

Feb.   24 

217 

41-4 

-4-     370 

-4-  47-30 

+o.     0-39 

+4-   I3-87 

—  030 

-30 

+  I 

-    I 

—  060 

Mar.     5 

219 

48-8 

47-49 

0-45 

13-88 

—  140 

-30 

+  I 

.  . 

—  •169 

21 

223 

45-0 

47-22 

0-24 

13-76 

—  •162 

-30 

+  I 

-•I9I 

13-18 

—  I4I 

3 

-   5-2 

Nov.  28 

334 

45-0 

37° 

47-17 

14-28 

4-II3 

-30 

+  7 

+    I 

+  •091 

Dec.   1  8 

337 

35-° 

3-64 

46-85 

o-77 

14-27 

+  •302 

-30 

+  8 

-   3 

+  •277 

I3-93 

+  -I84 

2 

+  9-2 

1914. 

' 

Feb.   15 

358 

44'  5 

-4.   12-52 

-4-  5671 

+  •165 

-30 

+   i 

+     2 

+  -I38 

18 

360 

38-0 

12-42 

56-86 

—  o.   10-47 

+4-     2-99 

+  -I74 

-30 

+   i 

-   3 

+  •142 

27 

368 

42-9 

12-50 

56-86 

.  . 

2-63 

+  •122 

-3° 

+   i 

+  •092 

Mar.  1  8 

375 

40-0 

12-48 

57-21 

2-31 

-•093 

-30 

+    2 

-   i 

—  •122 

14-15 

+  •052 

3i 

-  4-2 

Nov.  ii 

S4S 

42-0 

12-84 

57-03 

9-91 

2-79 

+  -H5 

-30 

+  6 

-   i 

+  •090 

16 

548 

36-7 

12-34 

57-02 

+  •103 

-3° 

+   8 

-  4 

+  •077 

17 

552 

35'3 

13-10 

57-34 

10-96 

1-97 

(-•494) 

-30 

+  6 

-   5 

27 

558 

45'4 

12-33 

57-11 

2-74 

+  •135 

-30 

+   8 

+   i 

+  •114 

Dec.     i 

560 

46-3 

12-64 

56-48 

.  . 

3-i6 

+  •380 

-30 

+   8 

+   i 

+  •359 

7 

563 

45-3 

56-80 

9-91 

2-80 

+  •333 

-30 

+  4 

+  •307 

16 

567 

36-3 

12-40 

57-15 

•• 

+  -OIO 

-30 

+  9 

-13 

—  •024 

14-90 

+  •180 

5 

+  10-2 

1915. 

Feb.   15 

591 

36-9 

-4.  20-97 

—  o.   20-91 

+  3-  51-28 

+  •273 

-30 

j 

+  •242 

24 

595 

33-6 

20-94 

-5-     6-73 

20-52 

51-38 

+  •369 

-30 

+   i 

-  6 

+  '334 

Mar.     5 

600 

49'9 

6-51 

2I-I  I 

51-50 

+  •323 

-30 

+  2 

-   i 

+  •294 

!9 

606 

35'4 

20-94 

6-56 

21-21 

51-37 

+  •235 

-30 

+   i 

-  4 

+  •202 

23 

610 

51-9 

6-50 

20-95 

51-24 

+  •290 

-30 

+    2 

+   i 

+  •263 

- 

25 

612 

39-2 

20-55 

20-45 

5I-38 

+  •598 

-30 

+  I 

.   . 

+  •569 

15-19 

+  -3I7 

6 

-  5-4 

Nov.  10 

755 

38-7 

21-06 

'6-51 

2I-OI 

51-01 

+  -I53 

-30 

+  6 

-  4 

+  •125 

Dec.     7 

759 

44-8 

2I-OO 

6-95 

21-44 

51-02 

+  •105 

-30 

+  7 

+  •082 

15 

763 

42-0 

20-90 

6-97 

50-99 

+  -IIO 

-30 

+  4 

-   i 

+  •083 

15-92 

+  •097 

3 

+  9-7 

1916. 

Feb.  22 

787 

34'5 

.  . 

-5.   16-07 

—  o.   31-40 

.  . 

+  •375 

-30 

-  9 

+  •336 

Mar.     i 

788 

37-8 

—  4.    29-61 

16-60 

31-54 

+  3-  39-74 

+  •236 

-30 

+   i 

-  4 

+  •203 

8 

790 

34'6 

29-46 

16-35 

31-35 

39-5I 

+  •326 

-30 

+   i 

-  6 

+  •291 

18 

792 

47'9 

29-33 

16-44 

3I-2O 

39-84 

+  '455 

-3° 

+   i 

+  3 

+  •429 

16-18 

+  -3I3 

3i 

-   5'3 

Nov.  1  6 

965 

33-2 

29-89 

16-65 

3I-72 

39-42 

+  •029 

-30 

+  7 

-  6 

•ooo 

20 

966 

39-6 

29-94 

16-81 

3^74 

39-21 

—  •080 

-30 

+  7 

-   3 

—  106 

27 

972 

32-4 

29-77 

16-90 

31-97 

38-67 

—265 

-3° 

+  7 

-  7 

-•295 

Dec.     9 

976 

36-6 

29-82 

16-78 

—  020 

-30 

+  9 

-14 

-•055 

21 

978 

38-3 

.  . 

17-04 

32-08 

-.303 

-30 

+  4 

-  6 

-'335 

23 

981 

37-5 

30-05 

16-77 

31-79 

39-32 

—  084 

-30 

+  10 

-  4 

—  108 

16-92 

-•142 

5 

+  9-6 

1917. 

Feb.   14 

IOOI 

32-8 

-4.     38-14 

-5.  26-25 

-o.  43-56 

+  3.  28-20 

+  •25° 

-30 

+   i 

-  7 

+  •214 

26 

1005 

41-6 

38-14 

26-36 

42-32 

27-91 

+  •203 

-30 

+   i 

-   i 

+  -I73 

Mar.  17 

IOII 

46-6 

26-55 

42-67 

27-54 

-•113 

-30 

+   i 

+     2 

—  140 

21 

1016 

35-4 

37-94 

26-12 

42-27 

27-92 

+  •372 

-30 

+   i 

-   5 

+  •338 

17-18 

+  •146 

4 

-  4-9 

Dec.     i 

1147 

38-5 

38-78 

26-89 

42-94 

27-47 

-•310 

-30 

+   7 

-  4 

-'337 

2 

1148 

31-2 

38-60 

26-93 

42-92 

27-57 

—  243 

-30 

+  7 

—  IO 

-276 

3 

1152 

32-2 

38-75 

26-59 

42-43 

27-73 

--034 

-3° 

+  7 

-  9 

-•066 

IO 

1156 

38-4 

38-70 

26-62 

27-96 

•ooo 

-30 

+   8 

-  4 

—  •026 

17 

1162 

30-8 

38-55 

26-36 

42-93 

.  . 

—  •085 

-30 

+   8 

-18 

-•125 

18 

1164 

29-8 

38-67 

26-59 

42-59 

27-83 

—  030 

-30 

+   8 

—  ii 

—  •063 

17-94 

-•150 

6 

+  9-3 

1918. 

Feb.    19 

1190 

357 

-4.  46-98 

-5-   36-51 

—  o.   53-30 

+  3-   16-05 

—  •006 

-30 

+   i 

-  6 

—  •041 

Mar.     i 

H93 

347 

46-66 

36-07 

52-97 

16-75 

+  -441 

-3° 

+   i 

-  7 

(+'4°5) 

9 

1197 

40-8 

46-91 

36-51 

53-35 

16-02 

—  •009 

-30 

+   i 

—     2 

—  •040 

ii 

1199 

47'9 

47-05 

36-56 

53-06 

16-30 

+  •085 

-30 

+   i 

+     2 

+  •058 
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GROUP  IV.—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I  I 

12 

'3 

•  4 

15 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 

Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3.  4- 

5,  6. 

7,  8. 

9»  i  ^» 

"•OOI. 

"•OOI. 

"•OOI. 

1918. 

op 

1               ft 

/           n 

,        „ 

/        n 

/         rt 

» 

• 

1900+ 

H 

Mar.  12 

I2OI 

51-2 

-4.   46-92 

-5.  36-48 

+  •095 

-30 

+     2 

+  16 

+  •083 

16 

I2O3 

41-2 

46-45 

36-44 

—  o.  53-32 

+  3-   16-30 

+  •201 

-30 

+     2 

--     2 

+  •171 

21 

I2O9 

51-8 

46-92 

36-25 

53-12 

+  •177 

-30 

+     2 

+  12 

H  -161 

23 

1213 

56-1 

46-88 

36-35 

53-39 

16-16 

+  •087 

-3° 

+     2 

+  10 

+  •069 

18-19 

+  •061 

6£ 

-   5-8 

Nov.  21 

1381 

33-2 

47-02 

36-56 

53-49 

16-16 

+  -05I 

-30 

+  6 

—    8 

+  •019 

22 

1383 

39-7 

47-19 

36-36 

53-24 

16-13 

+  •015 

-3° 

+  6 

-   3 

—  -OI2 

18-89 

+  •003 

2 

+  10-6 

1919. 

Feb.     8 

I4OI 

23-1 

-4-  55-86 

-5-  46-49 

-i.     4-14 

+  3-     4-42 

-•135 

-3° 

-17 

--I82 

10 

1405 

28-2 

55-69 

46-33 

3-97 

4-72 

+  •064 

-3° 

-13 

+  •021 

ii 

1410 

29-8 

55-99 

46-25 

4-47 

4-40 

-•I97 

-3° 

—  ii 

-•238 

12 

1411 

32-0 

55-76 

46-30 

4-53 

4-19 

219 

-3° 

—  10 

-•259 

19-11 

—  •164 

4 

-  0-8 

REMARKS. 

The  trails  of  stars  Nos.  6  and  7  are  faint  on  all  plates,  and  on  nights  of             The  trails  on  plates  Nos.  792,  972,  1016,  1156  are  faint  or  broken  owing 

bad  definition  are  barely  visible.                                                                                     to  bad  definition  or  clouds. 

The  trail  of  star  No.  8  is  faint  on  plates  Nos.  79,  972,  1016,  1156. 

GROUP  V. 

I9J3- 

°F. 

,      „ 

,      „ 

,       „ 

f           n 

,        „ 

'' 

ft 

1900+ 

• 

Nov.  24 

33° 

45-3 

—  i.  46-28 

+  i.  42-04 

-3-   34'11 

+  2.  55-20 

+  •255 

+   2 

+41 

+  •298 

28 

335 

44-9 

46-24 

41-77 

33-99 

54-69 

+  •100 

+     2 

+41 

+  -I43 

Dec.   1  8 

338 

34-8 

46-19 

41-61 

33-78 

54-56 

+•094 

+     2 

+  44 

'    l 

+  •139 

13-92 

+  -I95 

3 

4-12-0 

1914. 

Feb.   15 

359 

44-1 

-i.  59-69 

+  i.  27-62 

.  . 

+  •018 

+  15 

+   7 

+  •040 

18 

361 

36-6 

59-65 

27-78 

-3-  48-57 

+•048 

-30 

+  5 

-   3 

+  -O2O 

27 

369 

41-7 

59-46 

27-79 

48-54 

+  2.     39-22 

+•092 

+     2 

+  7 

4'IOI 

Mar.     2 

371 

41-7 

59-53 

27-64 

48-53 

39-09 

+  •008 

+     2 

+   8 

4-018 

18 

376 

38-8 

59-75 

27-20 

48-19 

39-34 

—  •Oil 

+    2 

+  9 

-    i 

—  •OOI 

14-16 

+  -°35 

4i 

-     1-2 

Nov.  1  6 

549 

36-4 

60-05 

26-93 

49-10 

39-39 

--371 

+     2 

+4° 

—     2 

-•331 

17 

553 

35-3 

59-92 

27-24 

48-96 

39-23 

—  265 

+    2 

+  40 

—     2 

-•225 

27 

559 

46-7 

.  . 

28-03 

48-41 

39-43 

+  •263 

-23 

+  59 

+•299 

Dec.     7 

564 

45-2 

27-68 

48-59 

+  •070 

-23 

+61 

+  •108 

If 

568 

37-4 

59-76 

27-61 

49-04 

39-39 

—  •096 

+     2 

+44 

-     2 

-•052 

14-90 

—  •040 

5 

+  I2-I 

1915. 

Feb.   15 

592 

36-4 

—  2.     I2-6O 

+  i.  13-78 

-4.     2-70 

.  . 

+  •312 

-3° 

+   5 

-  4 

+  •283 

24 

596 

32-7 

12-47 

I3-93 

2-81 

+  2.    24-51 

+  •423 

+     2 

+   7 

-   3 

+  •429 

Mar.     5 

60  1 

48-8 

12-75 

13-94 

24-27 

+  •250 

+  32 

+  11 

-   I 

+  •292 

23 

611 

51-2 

12-80 

13-86 

+  •140 

+  15 

+  12 

+     2 

+  •169 

25 

613 

39-2 

12-86 

13-88 

2-79 

24-03 

+  -I95 

+    2 

+  9 

-     I 

+  •205 

15-18 

+  •287 

42 

-     2-1 

Nov.    9 

753 

37-8 

12-91 

13-53 

3-36 

23-55 

—  163 

+     2 

+  39 

-     I 

--•123 

10 

756 

38-7 

12-88 

13-69 

2-94 

23-36 

—  •060 

+    2 

+  39 

-     I 

—  -020 

Dec.     7 

760 

43-3 

12-77 

13-35 

2-96 

23-52 

—  -081 

+    2 

+43 

—  •036 

IS 

764 

41-8 

12-66 

13-48 

2-96 

23-70 

+  -O22 

+     2 

+44 

+  •068 

15-90 

—  •028 

4 

+  11-8 

1916. 

Mar.     i 

789 

37-0 

-2.    25-65 

+  o.   59-86 

-4-   17-45 

+  2.     8-59 

+  •267 

+    2 

+   8 

—    2 

+  •275 

8 

791 

33-8 

25-56 

59-98 

17-54 

8-50 

-f-27I 

+     2 

+   8 

rt 

+  •278 

16-17 

+  •276 

2 

—     2-O 

Nov.  20 

967 

39-0 

26-37 

59'49 

17-80 

8-48 

--I24 

+    2 

+  4° 

-     2 

—  •084 

Dec.  23 

982 

37-8 

59-40 

17-76 

8-46 

062 

~23 

+  64 

1 

—  022 

16-94 

—053 

2 

4  n-s 
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GROUP  V  .—continued. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

'3 

14 

15 

16 

•  7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 

Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 

Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,    2. 

3>  +• 

5,  6. 

7,  8- 

9,  10. 

"•001. 

"•001. 

"•001. 

1917. 

°F 

,        ,, 

/         n 

r           n 

/            n 

, 

* 

. 

1900  + 

» 

Feb.   14 

IOO2 

33-6 

-2.     38-73 

+o.  46-26 

-4-  32-37 

+  •400 

-30 

+   5 

-   8 

+  •307 

26 

1006 

41-1 

39-10 

45-96 

31-89 

+  i-  53-24 

+  •275 

+    2 

+  7 

+  •284 

Mar.   14 

1010 

40-5 

38-97 

46-01 

31-61 

53-55 

+  •467 

+     2 

+  9 

T 

+  '477 

'7 

IOI2 

45'9 

39-12 

45-60 

32-32 

53-06 

+  •028 

+     2 

+  9 

+     I 

+  •040 

18 

IOI5 

46-1 

31-98 

52-97 

+  -I2O 

—  10 

+  7 

+     2 

0-119 

21 

1017 

35'° 

38-71 

45-97 

+  •450 

+  15 

+  12 

-   3 

+  •474 

22 

1018 

32-5 

39-06 

45-77 

32-24 

+  -I72 

-30 

+  8 

—   8 

+  •142 

17-19 

+  •268 

6 

-    3-0 

Dec.     2 

1149 

31-0 

40-02 

45-39 

32-57 

—  387 

-30 

+  32 

—   8 

-'393 

3 

1153 

3i-7 

39-65 

45-62 

32-60 

52-84 

—  •224 

+    2 

+41 

r 

-  -186 

10 

1157 

37-8 

39-51 

45-40 

—  235 

+  15 

+  51 

—    2 

-•171 

'7 

1163 

30-1 

39-79 

45-28 

32-23 

-•233 

-30 

+  34 

+  n 

-•218 

18 

1165 

29-0 

39-34 

45-56 

31-95 

52-70 

--•036 

+    2 

+44 

-  9 

+  -OOI 

17-19 

—  -2OI 

4* 

+  11-7 

1918. 

Feb.  24 

1191 

45'9 

-2.    52-73 

+o.  31-66 

—4.  46-95 

+  i-  37'53 

--I05 

+    2 

+  7 

+  i 

-•095 

Mar.      i 

1194 

34'° 

52-77 

31-74 

46-77 

38-18 

+  •115 

+     2 

+   8 

-   5 

+  -I2O 

9 

1198 

39'8 

52-53 

31-55 

47-05 

37-34 

—  156 

+    2 

+   8 

-  4 

-•I50 

1  1 

I2OO 

46-8 

52-57 

31-46 

-•135 

+  15 

+  10 

+     2 

—  108 

12 

1202 

50-0 

52-4I 

31-66 

46-88 

38-03 

+  •116 

+     2 

+  9 

+  4 

+  •131 

16 

1204 

39'8 

52-47 

31-86 

46-73 

37-35 

+  •020 

+    2 

+  9 

-  4 

+  •027 

22 

I2IO 

53-7 

52-I8 

31-69 

46-89 

37-62 

+  •076 

+     2 

+  10 

+  6 

+  •094 

23 

1214 

55-7 

52-39 

31-75 

46-68 

37-96 

+  -I79 

+    2 

+  10 

+  6 

+  •197 

18-19 

+  •035 

7* 

-   3'3 

Nov.  21 

1382 

34-8 

52-6l 

31-13 

46-88 

37-45 

--2I4 

+    2 

+42 

-  5 

-•175 

22 

1384 

39-4 

52-52 

47-07 

37-58 

—  •140 

+  2O 

+  18 

-   3 

—  105 

18-89 

--I3I 

2 

+  12-2 

1919. 

Feb.     8 

I4O2 

22-0 

—  3.        5-92 

+o.   17-36 

-5-     i-37 

+  i.  22-08 

—  •151 

+    2 

+  6 

-14 

—  157 

10 

1406 

28-0 

5-88 

17-35 

i-43 

22-IO 

-•152 

+     2 

+  6 

—  12 

—  156 

12 

1412 

31-2 

575 

17-54 

1-45 

22-13 

-•073 

+     2 

+  6 

—  8 

-•073 

ig-II 

—  •129 

3 

+   3-o 

REMARKS. 

The  trails  of  stars  Nos.  6  and  7  are  generally  faint,  particularly  on  plates             The  trails  on  plates  Nos.  549,  791,  and  1  194  are  faint  and  diffused  owing 

Nos.  335,  559,  568,  791,  1165,  1194,  1202,  1214.                                                         to  bad  definition. 

The  trails  on  plates  Nos.  559  and  611  are  all  faint  and  broken  owing              No.  376  was  exposed  film  down. 

to  passing  clouds. 

GROUP  VI. 

1912. 

0    J. 

r           n 

,    „ 

/              n 

,          „ 

,        . 

II 

• 

1900+ 

» 

Jan.   27 

69 

29-0 

—  8.     8-40 

—  3.  51-08 

+  3-  52-89 

+8.   12-68 

+  •085 

+  17 

+   i 

+  •103 

28 

73 

27-2 

8-31 

51-10 

52-48 

12-75 

+  -OI5 

+  17 

+   i 

+  •033 

12-07 

+  •068 

2 

+  14-4 

Apr.     i 

88 

40-7 

8-35 

50-74 

53-05 

13-07 

+  -32I 

+  17 

+     2 

+  •340 

3 

94 

47-2 

8-38 

51-06 

52-64 

12-73 

+  •043 

+  17 

+     2 

+  •062 

16 

98 

45-4 

8-29 

50-97 

52-82 

12-88 

+  -I7I 

+  17 

+   3 

+  •191 

24 

101 

53-6 

8-22 

50-86 

52-81 

13-15 

+  •282 

+  17 

+   3 

+  •302 

12-27 

+  •224 

4 

-     2-4 

Jan.      i 

209 

38-8 

—  8.   28-02 

—  4.     11-22 

+  3-   32-60 

+  7-  52-47 

088 

+  17 

—   i 

-•072 

13-00 

—  062 

i 

+  15-9 

Mar.  28 

224 

43-6 

10-72 

32-58 

52-57 

-•035 

+   5 

+  10 

—  020 

Apr.     2 

226 

44-6 

32-41 

52-50 

1  60 

+   5 

+  10 

-   3 

—  148 

16 

228 

45-0 

28-01 

II-08 

32-61 

52-70 

+  -OIO 

+  17 

+   3 

+  •030 

23 

232 

50-2 

28-27 

11-23 

32-25 

52-41 

-•259 

+  17 

+   3 

+   i 

—238 

13-33 

—  097 

3 

-   2-5 

1 
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GROUP   VI.—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

'4 

15 

16 

T7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 

Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date.  ' 

Mean 
Re- 
sidual. 

Weight, 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4. 

5,  6. 

7,  8. 

9,  10. 

"•OOI. 

"•OOI. 

"•00  1. 

1914. 

°F. 

/        // 

/        // 

/        // 

/        // 

/        it 

// 

» 

1900+ 

it 

Jan.     7 

346 

33-i 

-8.  47-58 

—  4.    31-08 

+  3-   12-89 

+  7-  32-68 

+  •101 

+  17 

—    2 

+  •116 

22 

348 

29-0 

47-46 

30-89 

12-57 

32-52 

+  •030 

+  17 

+  I 

-   4 

+  •044 

23 

352 

25-6 

4779 

30-56 

12-59 

32-64 

+•058 

+  23 

+  I 

-   5 

+  •077 

14-04 

+  •075 

3 

+  15-2 

Apr.     8 

385 

45'4 

47-89 

31-07 

12-51 

32-34 

-•181 

+  17 

+    2 

—  •162 

H 

387 

47-8 

47-64 

31-05 

12-69 

32-64 

+  •008 

+  17 

+    3 

+   i 

+  •029 

15 

389 

44-2 

47-61 

30-85 

12-68 

32-38 

—  •005 

+  17 

+   3 

+  •015 

16 

393 

45-5 

4774 

30-64 

12-57 

32-43 

•000 

+  17 

+   3 

+   i 

+  -O2I 

17 

395 

47-8 

47-80 

31-10 

12-45 

32-54 

—  •130 

+  17 

+   3 

+    i 

109 

20 

399 

55-9 

47-66 

31-02 

12-47 

32-40 

—105 

+  17 

+   3 

+   3 

082 

21 

4°3 

59-0 

47-85 

30-94 

—145 

+  30 

-  7 

+  44 

—  •078 

22 

404 

55-4 

47-97 

31-07 

12-15 

32-48 

-•255 

+  17 

+   3 

+   4 

--23I 

25 

409 

47-2 

47-65 

30-90 

12-55 

32-34 

-•066 

+  17 

+   3 

+   i 

—045 

14-29 

-•037 

H 

-    4-0 

Dec.  31 

570 

35-o 

47-24 

30-45 

12-63 

32-82 

+•265 

+  17 

+  9 

-   3 

+  •288 

1915. 

• 

Jan.     8 

573 

39'3 

-9.     7-10 

—  4.   50-16 

+  2.    52-93 

.  . 

+•450 

+  23 

.  . 

-  6 

+  -467 

ii 

576 

38-2 

6-88 

50-47 

52-82 

+7.   12-66 

+•270 

+  17 

—     2 

+  •285 

13 

578 

46-6 

50-53 

52-8I 

12-68 

+  -22O 

+  10 

—     2 

+  •228 

Feb.     2 

580 

40-0 

.   . 

50-60 

52-75 

12-70 

+  -I82 

+  10 

+   i 

+     2 

+  -I95 

9 

587 

36-8 

.  . 

50-29 

52-92 

12-82 

+  •383 

+  10 

+   i 

+  5 

+  •399 

15-05 

+  -3IO 

6 

+  15-2 

Mar.  25 

614 

36-2 

6-94 

50-30 

52-83 

12-81 

+  •34° 

+17 

+     2 

_,  -j 

+  •356 

29 

617 

33-4 

.   . 

50-23 

52-45 

12-75 

+  •222 

+  10 

+  4 

+  6 

+  •242 

3i 

621 

39-3 

7-24 

50-66 

52-53 

12-24 

—  •042 

+17 

+    2 

—    2 

-•025 

Apr.     7 

624 

43-3 

7-13 

50-60 

52-68 

12-58 

+  -I25 

+17 

+    2 

+  -H4 

8 

627 

43-2 

7-44 

50-57 

52-63 

12-50 

+  -OI9 

+17 

+    2 

+  •038 

H 

629 

44-0 

6-98 

50-55 

52-6l 

12-48 

+  -I3I 

+17 

+   3 

+  •151 

23 

635 

42-8 

7-22 

50-43 

52-63 

12-56 

+  -I25 

+17 

+   3 

+  -H5 

15-27 

+  •150 

7 

—  0-8 

1916. 

Jan.      i 

768 

46-5 

—  9.    26-67 

—  5.   10-61 

+  2.    32-75 

+6.  52-74 

+  -I85 

+17 

.   . 

+     2 

+  •204 

7 

773 

40-5 

26-64 

10-32 

52-80 

+  -2I9 

+  20 

.  . 

—     2 

+  •237 

16-01 

+  -22O 

2 

+  15-4 

Mar.  24 

793 

34-8 

26-37 

10-24 

32-77 

52-73 

+  '354 

+17 

+    2 

-  4 

+  •369 

29 

795 

35-9 

.  . 

9-93 

32-84 

52-68 

+  •412 

+  10 

+  4 

+  4 

+  '430 

3° 

797 

43-5 

26-25 

10-15 

32-8I 

52-67 

+  •402 

+17 

+    2 

+  •421 

Apr.     3 

801 

51-0 

26-89 

10-39 

32-72 

52-64 

+  •151 

+17 

+    2 

+"4 

+  -I74 

7 

804 

40-8 

26-51 

10-28 

32-7I 

52-68 

+  •281 

+17 

+    2 

+   i 

+  •301 

ii 

810 

43'9 

26-69 

10-45 

32-79 

52:88 

+  •262 

+17 

+     3 

+  •282 

20 

814 

.   . 

.  . 

10-38 

32-5I 

52-81 

+  •198 

+  10 

+   5 

+  •213 

25 

816 

56-3 

26-76 

10-35 

32-59 

52-69 

+  •174 

+17 

+   3 

+   6 

+  -20O 

16-27 

+  -299 

8 

-    i-i 

1917. 

Jan.   26 

985 

28-4 

-9.    46-15 

—  5.   30-26 

+  2.     12-59 

+6.  32-32 

+  •226 

+17 

+    i 

—  10 

+  •234 

27 

989 

28-0 

46'34 

29-76 

12-67 

32-69 

+  •261 

+17 

+    i 

—  10 

+  •269 

Feb.     7 

996 

26-4 

.  . 

30-22 

12-95 

32-58 

+  •310 

+  10 

+     2 

+   7 

+  •329 

8 

998 

24-8 

46-21 

30-05 

12-96 

32-75 

+  •387 

+17 

+     I 

-13 

+  -392 

17-08 

+  •305 

4 

+  13-8 

Mar.  29 

1021 

38-7 

46-48 

30-47 

12-69 

32-57 

+  •104 

+17 

+     2 

-  4 

+  -II9 

3<> 

IO22 

38-1 

46-27 

30-32 

12-98 

32-86 

+  '337 

+17 

+     2 

-  4 

+  •352 

Apr.  20 

1028 

48-0 

46-11 

30-19 

12-81 

32-76 

+  -341 

+17 

+     3 

+   4 

+  •365 

23 

I03O 

40-2 

46-42 

30-00 

12-92 

32-69 

+  •324 

+17 

+   3 

—     2 

+  -342 

25 

I°34 

43-6 

46-32 

30-19 

12-50 

32-46 

+  •138 

+17 

+   3 

+  -I58 

17-30 

+  •267 

5 

—     2-8 

1918. 

Jan.   27 

II7S 

4°-3 

-10.  6-55 

-5-  50-32 

+  1.  52-60 

+6.   12-40 

--039 

+17 

+   i 

-   3 

—  •O24 

28 

1179 

40-6 

6-15 

50-18 

52-32 

12-24 

—  •024 

+17 

+    i 

-   3 

—  •OO9 

29 

1183 

39-8 

5-91 

50-44 

52-27 

12-09 

—  •092 

+17 

+    i 

-   3 

--077 

30 

1187 

36-2 

6-16 

50-58 

-•197 

+30 

-  7 

-23 

-•I97 

18-07 

—  •060 

3i 

+  14-2 

Mar.  25 

1215 

39-8 

5-84 

50-26 

52-62 

12-17 

+  •091 

+17 

+    2 

-   3 

+  •107 

Apr.     2 

1217 

42-1 

5-99 

50-29 

52-77 

12-23 

+  •099 

+17 

+     2 

-    i 

+  MI7 

5 

I22O 

43-8 

6-16 

49-97 

52-63 

12-27 

+  •109 

+17 

+     2 

+  •128 

ROYAL  OBSERVATORY,  GREENWICH. 
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GROUP   VI.—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

'3 

'4 

15 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  oi 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 

Factor. 

f. 

H          U 

I,   2. 

3,  4- 

5t  6- 

7,  8. 

9,  '0. 

"-OOI. 

"•001. 

"-OOI. 

1918. 

°F. 

/           n 

1               H 

/           n 

/          n 

,         „ 

" 

• 

1900+ 

. 

Apr.     6 

1224 

44-0 

—  10.     6-00 

-5-  50-31 

+  i.  52-50 

+  5-  12-23 

+  •024 

+  17 

+     2 

+  •043 

18 

1229 

37-0 

6-08 

50-47 

52-68 

12-74 

—  

+  -I37 

+  17 

+   3 

-  5 

+  •152 

26 

1231 

52-8 

5-99 

49-87 

53-02 

12-43 

+  -316 

+  17 

+   3 

+  6 

+  •342 

18-27 

+  •148 

6 

—    1-6 

1919. 

Jan.      i 

1392 

40-9 

-10.  25-94 

—6.   10-49 

+  i.  32-18 

+  5-  5i-95 

—  •264 

+  17 

—     2 

-•249 

Feb.  10 

1407 

26-9 

25-72 

10-27 

32-27 

51-96 

-•130 

+  17 

+   i 

-16 

—  128 

12 

HI3 

30-1 

25-84 

IO-2O 

32-46 

52-14 

-•049 

•f  1? 

+   i 

-13 

--044 

19-07 

-•141 

3 

+  13-5 

REMARKS. 

The  trail  of  star  No.  7  is  very  faint  on  many  plates,  particularly  Nos.             The  trails  on  plates  Nos.  346,  348,  352,  768,  793  are  faint  owing  to 

224,  226,  346,  348,  570,  793.                                                                                            bad  definition  and  clouds. 

All  trails  on  plate  No.  1229  are  diffuse  owing  to  bad  definition. 

GROUP  VII. 

1912. 

O    "TO 

,       „ 

/           II 

,      , 

,      „ 

,        , 

n 

n 

1900+ 

" 

Jan.   27 

70 

29-0 

+  10.  52-22 

-4-     4'11 

—6.     6-10 

+  2.    49-52 

+  •031 

+  10 

+   7 

+•048 

28 

74 

27-2 

3-84 

6-09 

49-51 

+  •056 

-13 

-16 

+•027 

12-07 

+  •037 

2 

+  16-9 

Apr.     i 

89 

40-0  . 

52-18 

4-10 

5-74 

49-66 

+  •151 

+  10 

—    2 

+   i 

+  •160 

3 

95 

47-0 

52-00 

3-84 

5-69 

49-61 

+  •172 

+  10 

—    2 

-   i 

+  •179 

10 

97 

43-8 

.  . 

3-92 

5-81 

49-74 

+  -20O 

-13 

—     2 

+  •185 

24 

IO2 

5i-5 

52-41 

3-85 

5-88 

49-76 

+  •262 

+  10 

~     2 

—    2 

+  •268 

12-27 

+  •198 

4 

+   i-7 

Jan.      i 

210 

38-3 

+  10.  31-83 

-6.  25-71 

+  2.  29-91 

-•203 

+27 

+     I 

-•175 

Feb.     i 

215 

36-0 

-4-  24-51 

25-81 

29-97 

-'337 

-13 

-     I 

-   8 

—  359 

13-04 

-2-66 

2 

+  16-6 

Apr.     2 

227 

44-0 

32-22 

24-17 

25-91 

29-94 

—  •196 

+  10 

—     2 

—  188 

16 

229 

42-7 

31-66 

23-99 

25-67 

30-08 

--H5 

+  10 

—    2 

—  137 

23 

233 

49'5 

31-56 

24-01 

25-62 

30-11 

—  158 

+  10 

—     2 

-   i 

-•151 

13-28 

—  159 

3 

+  0-5 

Dec.  29 

340 

32-4 

32-57 

23-75 

25-40 

30-50 

+  •312 

+  10 

-     6 

+   i 

+  -3I7 

1914. 

Jan.     7 

347 

32-9 

+  10.  12-30 

-4-  43-45 

-6.  44-83 

+  2.     11-22 

+  •322 

+  10 

+    i 

+  •333 

22 

349 

28-6 

11-81 

43-70 

.   . 

II-O7 

+  •003 

+13 

+  15 

+  •031 

23 

353 

25-3 

43-44 

II-II 

+  •275 

—  20 

-     I 

—   8 

+  •246 

14-03 

+  •230 

si 

+  16-8 

Apr.   1  2 

386 

47-1 

11-74 

44'  *  7 

45-50 

10-68 

—  300 

+  10 

—     2 

-•292 

H 

388 

46-9 

12-16 

4377 

10-90 

+  •040 

+13 

T 

-   3 

+  •049 

15 

39° 

I2-O2 

43-66 

45-14 

II-OO 

+  •068 

+  10 

—     2 

+  •076 

16 

394 

44-7 

11-96 

44-02 

44-94 

10-98 

+  •008 

+  10 

—     2 

+  •016 

17 

396 

47-0 

12-35 

44-24 

45-46 

10-81 

-•123 

+  10 

—     2 

-•115 

20 

400 

55-o 

11-82 

44-02 

45-29 

11-08 

—  088 

+  10 

—     2 

—  •080 

22 

405 

44-03 

45-76 

10-94 

—  •248 

-13 

-   3 

—  264 

25 

410 

45-8 

II-8I 

43-93 

45-21 

II-OI 

—  •069 

+  10 

—     2 

—  -061 

14-29 

—  085 

8 

-  0-6 

1915. 

Jan.   1  1 

577 

38-8 

+    9.    52-26 

-5-     3-34 

—  7.     4-51 

+  i.  51-69 

+  •219 

+  10 

+  •229 

13 

579 

46-8 

3'37 

Si-53 

+  •095 

—  20 

+    2 

+  •077 

Feb.     2 

39-8 

52-OI 

3-63 

4-38 

51-75 

+  •127 

+  10 

+  -I37 

9 

588 

36-8 

52-04 

3-39 

4-57 

51-69 

+  -I35 

+  10 

-     I 

+  -H4 

15-07 

+  -J57 

3i 

+  16-5 

Mar.  25 

615 

35-6 

52-11 

3-38 

4-46 

51-87 

+  •226 

+  10 

-     I 

+  •235 

29 

618 

32-8 

3-29 

4-67 

51-70 

+  -2O2 

-13 

—     2 

-15 

+  •172 

622 

38-3 

51-99 

4-78 

51-62 

-•033 

+27 

.J 

+    2 

—  •007 

Apr.     7 

625 

42-7 

52-I2 

3-55 

4-80 

51-35 

—  -O26 

+  10 

-     I 

-•017 

8 

628 

42-6 

5I-7I 

3'79 

4-82 

51-50 

-•I56 

+  10 

-     I 

-•'47 

VARIATION  OF  LATITUDE,  1911-1918. 
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ZENITH  TELESCOPE  OBSERVATIONS,  1911-1918. 


GROUP   VII.—  continued. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

1  1 

,2 

'3 

'4 

'5 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 

Temp. 
Unit 

Corrected 
Re- 
sidual. 

.Mean 
Date. 

Mean 
Re- 
sidual. 

Weight, 

Mean 

AliriTa- 
tion 
Factor. 

I,   2. 

3.  4- 

5,  6. 

7,  8. 

9,  10. 

"•ooi. 

"•OOI. 

"•OOI. 

1915. 

°F. 

I           n 

,        „ 

t                 II 

,        „ 

/         // 

„ 

* 

1900+ 

„ 

Apr.  14 

630 

42-5 

+  9.     5I-92 

-7-     5-07 

+  1.    51-72 

—  •122 

+  27 

.3 

,  . 

—  •098 

23 

636 

41-8 

52-08 

-5-     3-28 

4-59 

51-82 

+  -2O  I 

+  10 

T 

t  t 

+  •210 

28 

641 

50-4 

52-04 

3-66 

4-67 

52-OO 

+  •121 

+  10 

-          I 

+  •130 

15-27 

+  •061 

8 

+     2-1 

1916. 

I 

Jan.      i 

769 

46'3 

+  9.     32-18 

+  1.    32-63 

+  •'43 

+40 

-  6 

+  -I77 

7 

774 

40-6 

-5.  23-23 

-7-  24-53 

32-39 

+  •083 

-13 

~  4 

+  -066 

25 

779 

39-8 

32-52 

23-72 

24-43 

32-49 

+  •088 

+  10 

-   i 

+  •097 

Feb.     4 

780 

42-4 

3I-84 

22-88 

25-05 

--I30 

+  10 

t  t 

—  -120 

6 

782 

41-8 

23-11 

24-09 

32-50 

+  •308 

-13 

-          I 

—    2 

+  •292 

8 

785 

33-3 

32-04 

23-34 

24-50 

32-20 

+  •045 

+  10 

-    2 

+  -O53 

16-06 

+  •087 

5i~ 

+  16-4 

Mar.  24 

794 

34-2 

3I-98 

22-95 

24-32 

32-52 

+  -I79 

+  10 

T 

+  •188 

29 

796 

35-8 

32-27 

23-09 

23-94 

32-60 

+  •332 

+  10 

-    2 

+  •34° 

Apr.     3 

802 

49-7 

32-I5 

23-47 

24-33 

32-48 

+  •188 

+  10 

-         I 

+    I 

+  •198 

ii 

811 

43-° 

32-36 

23-41 

24-01 

32-45 

+  •220 

+  10 

-         I 

+  •229 

20 

815 

43-4 

23-44 

24-25 

32-64 

+  •188 

—  13 

-     2 

+  -I73 

25 

817 

55-2 

23-48 

24-40 

32-47 

+•072 

-13 

-     2 

+  18 

+  •075 

26 

820 

58-0 

32-36 

23-45 

24-37 

32-58 

+•203 

+  10 

-     I 

+  6 

+  •218 

16-27 

+  •203 

7 

+    1-4 

1917. 

Jan.   26 

986 

27-9 

+  9.    12-12 

-5-  43-45 

-7.  43-80 

+  1-    13-37 

+•111 

+  10 

-  6 

+  •115 

27 

99° 

28-4 

43-21 

44-53 

13-86 

+•127 

-13 

-     I 

-48 

+  •065 

Feb.     7 

997 

25-9 

I2-O3 

43+6 

43-9° 

13-17 

+  •012 

+  10 

.  . 

-   8 

+  •014 

8 

999 

24-4 

I2-2O 

43-17 

43-86 

13-57 

+  •237 

+  10 

-   8 

+  •239 

17-08 

+•108 

4 

+  16-8 

Mar.  30 

1023 

37-0 

12-53 

42-93 

43-8o 

.I3-53 

+  •385 

+  10 

-   3 

+  -392 

Apr.  20 

1029 

47-0 

12-41 

43-22 

+  •230 

+  20 

+     I 

—     2 

+  •249 

23 

1031 

38-8 

I2-O9 

43-37 

43-87 

I3-32 

+  •094 

+  10 

-     I 

—     2 

+  •101 

25 

i°35 

41-4 

I2-24 

43-38 

44-01 

I3-36 

+  -I07 

+  10 

-     I 

•• 

+  •116 

17-29 

+  •213 

3i 

-  °-4 

1918. 

Jan.   28 

1180 

40-5 

.  . 

—6.     3-26 

-8.      3-85 

+  o.   53-63 

-•118 

-13 

-     I 

r 

--I37 

29 

1184 

40-0 

+  8.  52-11 

3-34 

3-78 

53-77 

--079 

+  10 

-     2 

-•071 

18-08 

-•104 

2 

+  16-8 

Mar.  25 

1216 

38-0 

52-38 

3-31 

3-67 

54-07 

+  •060 

+  10 

.  . 

+   3 

+  •073 

« 

Apr.     5 

1221 

43-4 

Si-94 

3-39 

3-41 

53-82 

• 

—  •029 

+  10 

-     I 

—  -020 

6 

1225 

42-7 

52-19 

3-39 

3-73 

53-95 

-•015 

+  10 

-     I 

—  •006 

18 

I23O 

35-8 

52-27 

3-08 

3-49 

53-97 

+  -H7 

+  10 

-     I 

-   4 

+  •152 

26 

1232 

51-2 

51-97 

3-3J 

—  115- 

+  20 

+     I 

-  4 

—  098 

18-27 

+  •040 

4* 

+     2-1 

1019. 

Jan.      i 

'393 

40-8 

+  8.   31-99 

—  6.  22-89 

-8.  23-55 

+  o.   34-24 

-•145 

+  10 

.     . 

-   i 

—  136 

Feb.   10 

1408 

26-1 

32-06 

23-19 

23-28 

34-57 

-•051 

+  10 

—  10 

-•051 

12 

1414 

29-0 

31-82 

23-22 

23-53 

34-45 

—  -211 

+  10 

-   8 

—  209 

IQ-o6 

-•132 

3 

+  I5-8 

i 

REMARKS. 

The  trails  of  stars  Nos.  i  and  6  are  very  faint  on  many  plates,  particularly             The  trails  on  plates  Nos.  227,  347,  353,  820,  986,  990  are  faint  owing  to 

Nos.  227,  340,  347,  794,  1221.                                                                                          bad  definition  and  clouds. 

The  trails  on  plates  Nos.  396,  1393  are  diffuse  owing  to  bad  definition. 

GROUP  VIII. 

1912. 

°F. 

t             II 

,       „ 

/              II 

, 

, 

. 

• 

1900  + 

• 

Mar.     6 

82 

39-2 

-3-  42-35 

—  5.  5-65 

+  6.  22-42 

+  5-     '-30 

—  •004 

-15 

-  4 

+    i 

—  -022 

8 

84 

42-3 

42-34 

5'74 

22-59 

1-41 

+  •023 

-  4 

+  •004 

I2-I8 

—  •008 

2 

+  14-8 

May   19 

no 

56-7 

42-36 

5-66 

22-74 

1-65 

+  -IJI 

-15 

-    8 

2 

+  •105 

24 

114 

49-0 

42-04 

5-49 

22-87 

'•74 

+  •309 

'5 

-    8 

—     2 

+  •284 

12-39 

+  -I95 

2 

—     6-2 

! 

ROYAL  OBSERVATORY,  GREENWICH. 
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GROUP  VIII.—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

1  1 

I  2 

'3 

H 

15 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  ol 
Group. 
Unit 

"•OOI. 

tion  for 
Proper 
Motion. 
Unit 

"•OOI. 

tion 
for 
Temp. 
Unit 

"-OCI. 

Correctec 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,    2. 

3,  4- 

5,6. 

7,8- 

9,  10. 

i9J3- 

o   p 

r            II 

/                 // 

/                 It 

t           n 

/        // 

• 

// 

1900+ 

// 

Mai.   19 

222 

42-1 

-4.         0-78 

-5-  23-83 

+  6-     5-36 

+  4-  44-75 

-•144 

-15 

-   5 

-164 

31 

225 

43-1 

070 

5-18 

44-77 

—  181 

~30 

-  7 

—  218 

1.3-23 

—  I9I 

2 

+  U-O 

May     2 

237 

48-7 

0-74 

23-79 

5-43 

—  030 

-15 

-  9 

+     2 

-•052 

5 

239 

49-0 

0-72 

23-77 

5-38 

44-85 

—  084 

-15 

—   8 

-     I 

—  108 

13-33 

—  •080 

2 

-    I-O 

1914. 

Feb.   1  8 

362 

34'9 

—4.   18-68 

-5-  4T"75 

+  5-  48-13 

+  •048 

-   3 

-   3 

~  4 

+  •038 

26 

366 

37'4 

19-24 

41-82 

48-38 

+  4-  28-71 

—075 

-15 

-   3 

—  093 

Mar.     2 

372 

38-2 

18-96 

41-58 

48-55 

+  •153 

-   3 

-  4 

-   3 

+  -H3 

16 

373 

37'5 

J9'34 

41-99 

48-45 

—  H3 

-   3 

-  5 

-•151 

18 

377 

36-0 

19-01 

41-76 

48-35 

28-87 

+  •032 

-15 

4 

+  •013 

20 

379 

34'4 

19-18 

41-80 

48-36 

28-83 

-•027 

-15 

-  4 

—  •046 

14-18 

—  -016 

6 

+  H'4 

Apr.   27 

411 

49-6 

19-11 

41-84 

48-32 

28-94 

—  -OOI 

-15 

—  8 

—  •024 

29 

4*5 

53-2 

18-77 

4'-54 

48-49 

29-05 

+•225 

-30 

-  9 

+  •186 

May     2 

419 

45-2 

18-99 

41-71 

48-34 

28-87 

+•050 

-15 

—   8 

+  •027 

4 

420 

52-4 

19-31 

41-78 

48-29 

28-77 

—  087 

-15 

-   8 

—  •no 

15 

423 

52-0 

41-79 

48-42 

+•015 

-40 

-   8 

-•033 

18 

426 

58-0 

19-14 

41-94 

48-21 

28-74 

—  •112 

-15 

-   8 

--I35 

H'34 

—  •013 

si 

-   i-i 

1915. 

Feb.   10 

589 

36-2 

-4-   37-29 

-5-  59-8° 

+  5-   31-67 

+4-   I2'54 

+  •129 

-15 

-   3 

-   i 

+  •110 

IS 

593 

33-8 

.   . 

59-67 

3i-5i 

12-53 

+  -H7 

-43 

—     2 

-   i 

-I--IOI 

24 

597 

30-4 

37-98 

59-°3 

3I-47 

12-64 

+  -I35 

-15 

-   3 

T 

+  •116 

Mar.     i 

599 

35'2 

37-44 

59-50 

31-56 

12-62 

+  -I70 

-15 

-  4 

-     I 

+  •150 

5 

602 

457 

31-70 

12-45 

+  -I75 

-80 

-  4 

-  4 

+  •087 

12 

604 

42-8 

37-46 

31-19 

.  . 

-•097 

—  20 

-•124 

19 

608 

31-8 

37-22 

59-63 

31-44 

12-59 

+  -I56 

-15 

-   5 

—     2 

+  -I34 

15-16 

+  •098 

6 

+  15-9 

Apr.   27 

639 

47-1 

37-55 

60-02 

31-34 

12-67 

—  •030 

-15 

g 

+     I 

—  •052 

28 

642 

48'3 

37-21 

12-73 

+  •242 

+  10 

—  8 

+  •244 

29 

646 

43-2 

37-48 

59-71 

31-39 

12-31 

—  •014 

-15 

-   8 

--037 

30 

647 

56-0 

37-43 

60-09 

31-55 

12-69 

+  •040 

-15 

-   8 

+     2 

+  •019 

Mav     7 

653 

56-6 

36-97 

59-57 

31-71 

12-56 

+  •294 

-15 

-  8 

+     2 

+  •273 

10 

657 

50-9 

.  . 

60-01 

31-72 

+  •108 

-40 

-   8 

+  •060 

1  1 

66  1 

55-2 

37-48 

59-99 

3i-3i 

12-63 

—  -021 

-15 

-   8 

+     2 

—  042 

"5-34 

+  •052 

6 

-  0-4 

1916. 

Feb.     6 

783 

41-6 

-4-   55-56 

—6.   17-48 

+  5-   H-79 

+  3-  56-4° 

+  •279 

-15 

-    2 

-     I 

+  •261 

8 

786 

32-4 

55-54 

^7-34 

14-48 

56-40 

+  -30I 

-15 

—     2 

—     2 

+  •282 

16-10 

+  •266 

2 

+  18-2 

Apr.  28 

821 

537 

55-73 

17-77 

14-66 

+  -I62 

i} 

-  9 

+    8 

+  •158 

May     8 

825 

43-5 

55-53 

17-71 

14-30 

56-28 

+  -I36 

-15 

—   8 

+  -H3 

15 

827 

54-0 

55-63 

17-65 

14-48 

56-39 

+  •210 

-15 

-   8 

+     2 

+  •189 

16 

830 

55'5 

55-84 

17-66 

14-61 

.  . 

+  -M7 

-   3 

-  9 

+  10 

+  -H5 

18 

833 

58-5 

55-57 

17-65 

15-12 

56-79 

+  •474 

-15 

-  9 

+  4 

+  '454 

r9 

835 

56-5 

55-57 

17-81 

H'73 

56-32 

+  •218 

-15 

-  9 

+   3 

+  •197 

22 

841 

57-8 

55-76 

17-56 

14-61 

56-33 

+  •205 

-15 

-  9 

+  4 

+  •185 

16-37 

+  •205 

7 

-  4-0 

1917. 

Feb.    15 

1003 

30-0 

-5-   i3-8i 

-6.   35-75 

+4-  57-52 

+  3.  40-02 

-4-236 

-i5 

-  4 

-  4 

+  •213 

Mar.     8 

1007 

25-2 

13-84 

35-63 

57-57 

39-94 

+  •262 

-15 

-  4 

-  6 

+  •237 

12 

1009 

37'3 

14-09 

35-80 

57-56 

40-05 

+  •165 

-15 

-  4 

—     2 

+  -H4 

J7 

1013 

41-9 

14-03 

35-87 

57-74 

40-46 

+  •316 

-i5 

-   5 

-     I 

+  •295 

17-18 

+  •223 

4 

+  14-8 

Apr.  27 

1038 

48-6 

I3-77 

35-88 

57-71 

4°"39 

+  '35° 

-15 

—   7 

+     2 

+  •330 

30 

1042 

51-1 

14-24 

35-76 

57-86 

40-49 

+  •329 

~i5 

—   7 

+     2 

+  •309 

May     6 

1047 

40-0 

13-72 

35-33 

57-73 

40-36 

+  •500 

-15 

—   8 

-     I 

+  •476 

8 

1048 

45'4 

13-42 

35-46 

58-05 

40-42 

+  •637 

-15 

-   8 

+  •614 

'4 

1049 

62-3 

14-10 

35-69 

57-61 

39-94 

+  •185 

-15 

—   8 

+  '6 

+  •168 

25 

1051 

63-5 

13-91 

35-78 

57-49 

39-94 

+  •176 

-i5 

-  9 

+  6 

+  •158 

26 

1053 

60-7 

13-92 

35-45 

57-94 

40-30 

+  •457 

-15 

-  9 

+  6 

+  •439 

17-36 

+  •356 

7 

-  2-9 
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GROUP  VIII.—  continued, 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

II 

12 

'3 

H 

'5 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 

Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,  2. 

3,  4. 

5,  6. 

7,  8. 

9»  ^  o. 

"•OOI. 

"•001. 

"•OOI. 

1918. 

°F. 

,           „ 

/          a 

/           n 

f           n 

,     „ 

" 

" 

1900+ 

• 

Feb.   1  6 

U88 

29-0 

-5-  32-49 

-6.  53-89 

+4-  40-49 

+  •107 

-   3 

-  4 

-  6 

+  •094 

27 

1192 

40-6 

32-80 

53-85 

40-68 

+  3-  23-54 

4-  -074 

—  15 

-  4 

-   i 

+  •054 

Mar.     i 

"95 

31-9 

32-48 

53-84 

40-62 

23-64 

+  •165 

-15 

-  4 

p 

+  •141 

18 

1205 

43'° 

32-31 

53-94 

40-57 

+  •180 

n 

-  5 

+  •172 

20 

1207 

45-0 

32-41 

53-94 

40-58 

23-41 

+  •089 

-15 

-   5 

+  •069 

22 

I2II 

46-8 

32-19 

53-98 

40-57 

23-92 

+  •246 

-15 

-   5 

+     2 

+  •228 

18-18 

+  •127 

6 

+  •142 

May     2 

1235 

44-o 

32-42 

53-87 

40-70 

24-04 

-J--28I 

-15 

-   8 

+  •258 

7 

1239 

47-9 

32-22 

53-67 

+  •290 

+  50 

-  8 

+  10 

+  •342 

8 

1240 

5i-3 

32-40 

53-95 

40-49 

23-68 

+  •138 

-15 

-  8 

+  7 

+  •122 

9 

1243 

55-5 

32-46 

53-90 

40-78 

23-72 

+  •215 

-15 

—   8 

+   5 

+  -I97 

10 

I247 

49-8 

32-45 

54-02 

40-46 

23-61 

+  •078 

—  15 

—   8 

+   2 

+  •057 

13 

1251 

50-0 

32-25 

53-78 

40-49 

23-52 

+  •176 

-15 

—   8 

+    2 

+  -I55 

15 

1253 

57-3 

32-39 

53-78 

40-69 

+  •245 

-   3 

-  9 

+14 

+  •247 

16 

1257 

62-9 

32-81 

54-12 

40-87 

23-89 

+  •225 

-15 

-  9 

+  9 

+  -2IO 

17 

I26l 

63-6 

32-35 

53-98 

40-54 

24-03 

+  •239 

-15 

-  9 

+  9 

+  •224 

18 

1263 

60-0 

54-21 

40-60 

23-78 

+  -I33 

-40 

—  8 

+   8 

+  •093 

19 

1267 

32-44 

53-62 

24-12 

+  •342 

+  17 

-   8 

+  26 

+  •377 

18-36 

+  -2O2 

io| 

-3-5 

REMARKS. 

The  trail  of  star  No.  8  is  faint  on  all  plates,  and  on  nights  of  poor  defini-              The  trails  on  plate  No.  833  are  diffuse  owing  to  bad  definition. 

tion  is  barely  visible. 

GROUP  IX. 

1912. 

•1. 

,      „ 

,       „ 

,           n 

,      „ 

,     „ 

" 

• 

1900+ 

• 

Mar.     6 

83 

38-7 

—  2.    41-09 

+  3-  39-42 

+  8.  21-97 

+  o.     3-90 

—  6.  38-81 

-•125 

+  10 

+   3 

+     2 

—  •no 

8 

85 

42-3 

40-86 

39-16 

22-25 

+  •018 

+   7 

-    2 

+   3 

+  •026 

12-18 

—  •063 

'i 

+  17-2 

Apr.     i 

90 

38-1 

40-88 

39-40 

22-70 

4-20 

39-33 

+  •237 

+  10 

+  5 

+    i 

+  •253 

2 

92 

45-7 

40-88 

39-45 

22-63 

3-96 

39-34 

+  •184 

+  10 

+  5 

+  •199 

18 

99 

49-4 

40-95 

39-5I 

22-53 

4-15 

39-66 

+  -I35 

+  10 

+  6 

—    2 

+  -H9 

24 

103 

48-0 

40-47 

39'56 

22-64 

4-13 

38-96 

+  •400 

+  10 

+  6 

-    2 

+  •414 

12-27 

+  •255 

4 

+  10-4 

May   13 

107 

51-0 

40-94 

39-55 

22-63 

4-20 

39-30 

+  •245 

+  10 

+   7 

-     2 

+  •260 

'9 

in 

55-1 

40-77 

39-02 

22-53 

4-30 

39-21 

+  •192 

+  10 

+  7 

-   3 

+  •206 

24 

"5 

47-7 

40-63 

39-42 

22-77 

4-28 

39-08 

+  -37I 

+  10 

+   7 

—     2 

+  •386 

12-38 

+  •283 

3 

-  0-7 

Apr.   17 

230 

40-2 

—  2.    56-25 

+  3-  24-58 

+  8.     8-83 

—  o.     8-76 

-6.  51-25 

-•199 

+  10 

+  6 

-•183 

23 

234 

46-5 

50*45 

25-11 

8-80 

8-65 

50-91 

—  •046 

+  10 

+  6 

—  •030 

I3-30 

—  -106 

2 

+   8-2 

May     2 

238 

47-o 

5  6*  34- 

25-04 

9-11 

8-77 

51-34 

—  •090 

+  10 

+  6 

-•074 

5 

240 

48-4 

56-20 

24-65 

8-91 

8-99 

51-04 

—  •164 

+  10 

+  6 

—     2 

-•150 

June    2 

249 

56-8 

56-44 

24-82 

8-71 

8-66 

51-18 

—  -180 

+  10 

+  7 

—  163 

I3-36 

-•129 

3 

+   i-i 

1914. 

Feb.   1  8 

363 

35'° 

-3-       -62 

+  3-   10-93 

+  7-  55-56 

—  •048 

+   7 

-   i 

+  17 

-•025 

26 

367 

37'i 

•61 

10-85 

—  o.  21-28 

-7-     2-58 

—  082 

+  23 

+    2 

-•057 

28 

370 

37-7 

•68 

10-73 

55-57 

20-99 

2-54 

—  •063 

+  10 

+   3 

—  •050 

Mar.  1  6 

374 

37-2 

•41 

10-74 

55-48 

20-96 

2-76 

—  •063 

+  10 

+  4 

-•049 

18 

378 

35-3 

•62 

10-88 

55-54 

21-33 

2-63 

—  -106 

+  10 

+  4 

—  •092 

20 

380 

34-o 

11-55 

10-76 

55-53 

21-15 

2-55 

—  •070 

+  10 

+  4 

—  •056 

14-18 

-•055 

6 

+  17-2 

27 

381 

36-2 

10-93 

2-58 

+  •042 

+  10 

+   5 

-  6 

+  •051 

Apr.     7 

383 

39-8 

55-43 

21-11 

2-73 

—  -i  60 

-   3 

+  14 

-•149 

15 

391 

41-1 

11-27 

10-60 

55-73 

2-36 

+  •050 

+  12 

+     2 

+  •064 

17 

397 

45-9 

11-54 

10-73 

55-63 

2I-I4 

2-54 

-•053 

+  10 

+   6 

-•037 

20 

401 

51-6 

"'33 

10-98 

55-64 

21-34 

2-74 

—  •005 

+  10 

+  6 

+  -OI  I 

22 

406 

50-0 

11-64 

10-66 

55-93 

—  -018 

+   7 

-   3 

-  7 

—  -O2I 

\ 
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GROUP  IX.—  continued. 

. 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

" 

12 

'3 

.4 

15 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Vtean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3.  4- 

5.  6- 

7, 

9,  10. 

"•OOI. 

"•OOI. 

"•OOI. 

1914. 

°F. 

1            it 

i           n 

,     1, 

/        // 

,         ,, 

" 

ir 

1900+ 

" 

Apr.  23 

408 

48-2 

-3-   n-63 

+  3-   10-74 

+  7-  55-48 

—  o.  20-96 

-7-     2-63 

—  •078 

+  10 

+  6 

—  •062 

14-28 

—025 

6£ 

+  9-3 

27 

412 

48-2 

u-68 

10-81 

55-61 

20-98 

2-58 

—  •042 

+  10 

+  6 

—  •026 

29 

416 

51-9 

55-61 

21-14 

2-40 

+  •003 

-   3 

+  17 

+  •017 

May     4 

421 

5i-4 

11-37 

10-91 

55-69 

21-34 

+  -OII 

+   5 

+   3 

-   3 

+  •016 

15 

424 

50-0 

1  1  -06 

55-85 

21-06 

2-98 

—  •008 

-   5 

+  12 

rj 

—  •008 

18 

427 

56-9 

11-61 

10-47 

2-66 

—  I83 

+  30 

0 

+  10 

-•143 

21 

433a 

64-5 

1  1-70 

10-50 

55-4° 

20-78 

2-92 

--I79 

+  10 

+  7 

—  •162 

25 

435 

45-0 

n-59 

11-04 

56-05 

2I-OI 

2-90 

+  •038 

+  10 

+   7 

+  •055 

26 

437 

46-6 

11-29 

10-77 

55-65 

21-13 

2-64 

—  •OO9 

+  10 

+  7 

+  •008 

I4-36 

—  •030 

8 

+   i-4 

1915. 

Feb.   10 

590 

35-9 

-3.  26-50 

+  2.    56-95 

+  7-  42-65 

-o.  33-14 

-7-   13-77 

+  •307 

+  10 

+   2 

+  •319 

15 

594 

26-83 

42-41 

33-28 

13-82 

+  •124 

+15 

+   3 

-   5 

+  -I37 

24 

598 

29-7 

26-65 

56-89 

42-36 

33-22 

14-20 

+  -I07 

+  10 

+     2 

-   i 

+  •118 

Mar.     5 

603 

45-4 

26-69 

56-71 

42-54 

+  -IO2 

+   7 

+     2 

tj 

+  •108 

12 

605 

42-4 

26-91 

57-11 

42-92 

33-23 

14-00 

+  •228 

+  10 

+     3 

+  •241 

:9 

609 

31-0 

26-88 

56-51 

42-29 

33-o8 

13-98 

+  •045 

+  10 

+   3 

-   i 

+  •057 

15-16 

+  •164 

6 

+  17-6 

30 

619 

35-2 

56-76 

42-34 

14-02 

+  •062 

—   7 

+  6 

+   3 

+  •064 

Apr.     7 

626 

41-2 

26-78 

56-77 

42-38 

13-79 

+  -IOI 

+  10 

+   5 

+  •116 

'4 

631 

4°-3 

26-61 

56-77 

42-39 

33-58 

13-81 

+  -IOI 

+  10 

+  6 

+  •117 

20 

633 

41-0 

26-52 

57-00 

43-23 

32-97 

14-20 

+•388 

+  10 

+  6 

+  •404 

23 

637 

39-6 

26-52 

56-75 

42-19 

33-35 

13-95 

+  •104 

+  10 

+  6 

+  -I2O 

15-28 

+  •164 

5 

+  10-2 

27 

640 

45-7 

26-54 

56-90 

42-39 

33-69 

13-60 

+•173 

+  10 

+  6 

+  •189 

28 

643 

46-2 

26-19 

57-13 

42-33 

33'io 

14-01 

+•292 

+  10 

+  6 

+  •308 

3° 

648 

54-2 

27-04 

56-61 

42-38 

33-04 

14-18 

+  •021 

+  10 

+  6 

+   i 

+  •038 

May     7 

654 

56-2 

26-54 

57-34 

42-61 

34-10 

13-83 

+  •166 

+  10 

+  7 

+   i 

+  •184 

IO 

658 

49-0 

56-85 

42-55 

33-35 

14-25 

+  •105 

-   5 

+  12 

-     2 

+  -I  IO 

ii 

662 

53-9 

26-94 

56-56 

33-65 

14-27 

--I55 

+  23 

+  7 

+  8 

-•117 

28 

666 

49-8 

26-12 

57-19 

42-53 

32-89 

I3-78 

+  '454 

+  10 

+  8 

+   i 

+  •473 

15-35 

+  •170 

7 

+   3-2 

1916. 

Mar.  31 

799 

40-7 

-3-  4J-62 

+  2.    42-50 

+  7.  29-22 

-o.  45-53 

—  7.  25-36 

+  •261 

+  10 

+  5 

+  •276 

Apr.     3 

803 

46-2 

41-92 

42-70 

29-01 

46-02 

25-28 

+  •119 

+  10 

+   5 

+  •134 

7 

806 

38-6 

42-57 

29-54 

+  -3I5 

-25 

+   2 

+  10 

+  •302 

8 

808 

4I-5 

41-72 

42-63 

29-16 

4576 

25-34 

+  •213 

+  10 

+  5 

+  •228 

'4 

812 

40-4 

42-01 

42-72 

46-07 

25-59 

+  •036 

+  23 

+   5 

-   3 

+  •061 

16-27 

+  •189 

42 

+  11-7 

28 

822 

52-5 

41-66 

42-70 

29-41 

45-47 

25-37 

+  -34I 

+  10 

+  6 

+    2 

+  •359 

May     8 

826 

42-0 

42-12 

43-06 

29-29 

45-79 

25-50 

+  •208 

+  10 

+  7 

+  •225 

18 

834 

57-2 

41-78 

43-06 

29-59 

45-52 

25-12 

+  •464 

+  10 

+  7 

+    2 

+  •483 

19 

836 

55-5 

41-96 

42-69 

29-11 

45-30 

25-29 

+  •262 

+  10 

+  7 

+     2 

+  •281 

22 

842 

55-7 

41-75 

42-90 

29-34 

45-73 

25-25 

+  •322 

+  10 

+  7 

+     2 

+  -341 

26 

845 

53-8 

42-10 

42-60 

29-12 

46-11 

25'54 

+  •016 

+  10 

+   8 

+     2 

+  •036 

28 

849 

57-0 

42-24 

28-94 

46-12 

25-57 

-•127 

r 

+  13 

-   3 

122 

29 

851 

61-4 

41-97 

42-68 

29-17 

45-74 

25-63 

+  •122 

+  10 

+   8 

+   3 

+  •143 

16-38 

+  •218 

8 

-  0-6 

1917. 

Feb.   15 

1004 

29-7 

-3.  56-96 

+  2.    28-56 

+  7.  16-28 

—o.  59-02 

—  7-  36-90 

+  •361 

+  10 

+     2 

-   3 

+  '370 

Mar.     8 

ioo£ 

24-8 

57-14 

28-62 

1  6-08 

58-10 

37-11 

+  •250 

+  10 

+   3 

-   5 

+  •258 

23 

1019 

29-6 

56-91 

28-8I 

16-31 

58-32 

36-99 

+  '349 

+  10 

+  4 

-  4 

+  '359 

17-17 

+  •329 

3 

+  17-0 

Apr.     6 

1024 

34'° 

56-94 

28-66 

16-00 

58-49 

37-12 

+•'93 

+  10 

+  5 

—     2 

+  •206 

12 

1026 

35-5 

57-02 

28-77 

16-15 

58-25 

36-79 

+  -341 

+  10 

+   5 

—    2 

+  •354 

23 

1032 

37-0 

56-96 

28-84 

16-31 

58-36 

37-12 

+  •307 

+  10 

+  6 

-     I 

+  -322 

25 

1036 

38-8 

56-74 

28-62 

15-89 

59-04 

36-61 

+  -396 

+  10 

+  6 

-     I 

+  •411 

17-29 

+  '323 

4 

+  9'1 

27 

1039 

48-0 

56-88 

28-72 

15-88 

58-55 

36-97 

+  •213 

+  10 

+  6 

-     I 

+  •228 

May   1  4 

1050 

60-2 

28-56 

15-90 

58-47 

36-78 

+  •199 

r 

+  12 

—     2 

+  •204 

25 

1052 

61-2 

57-05 

28-27 

15-77 

58-34 

36-98 

+  •104 

+  10 

+   7 

+  5 

+  •126 

26 

1054 

59-2 

28-46 

16-18 

58-20 

36-83 

+  •325 

r 

+  13 

—     2 

+  '331 

30 

1055 

59-4 

57-53 

28-94 

*  ' 

+  -103 

+  30 

—  12 

+   5 

+  •126 

17-37 

+  •212 

4i 

+  o-i 
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GROUP  IX.—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

1  1 

12 

13 

'4 

"5 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,  2. 

3>  4- 

5,  6- 

7,  8. 

9.  i°- 

"•00  1. 

"•001. 

"-OOI. 

1918. 

o  p 

/               // 

/               H 

f 

/           rt 

/        // 

/                  // 

// 

tt 

1900  + 

" 

Feb.    1  6 

1189 

28-8 

-4.    12-14 

+  2.     14-42 

+  7-     2-57 

—  I.   1  1  -66 

-7-  4872 

+  •014 

+  10 

+    2 

-  5 

+  -O2I 

Mar.     i 

1196 

31-5 

12-26 

I4-22 

2-83 

10-65 

48-32 

+  •284 

+  10 

+     2 

4 

+  •292 

18 

I2O6 

42-5 

12-32 

I4-IO 

2-64 

10-91 

48-39 

+  •142 

+  10 

+     3 

+  -I55 

20 

1208 

43-1 

12-41 

I4-2I 

—  -OI2 

+30 

-   6 

- 

+  •011 

22 

1212 

46-8 

12-19 

I4-2O 

2-60 

10-76 

48-46 

+  -I99 

+  10 

+  4 

+ 

+  -2I4 

18-19 

+  -I53 

4i 

+  16-8 

Apr.     2 

1218 

39-8 

12-35 

I4-07 

2-68 

10-92 

48-40 

+  •137 

+  10 

+  4 

- 

+  •150 

5 

1222 

43'2 

12-35 

I4-I5 

2-35 

10-97 

48-61 

+  •036 

+  10 

+   5 

+  -05I 

6 

1226 

40-0 

12-43 

H'43 

2-84 

10-91 

48-47 

+  •212 

+  10 

+   5 

- 

+  •226 

26 

1233 

47-2 

12-35 

H'34 

2-52 

10-98 

48-32 

+  -l63 

+  10 

+  6 

+ 

+  •180 

18-27 

+  •152 

4 

+  10-9 

ITay     2 

1236 

42-8 

12-48 

H'34 

2-37 

10-93 

48-40 

+  -098 

+  10 

+  6 

+  •114 

8 

1241 

49-6 

12-63 

14-23 

2-44 

10-72 

48-61 

+  -O62 

+  10 

+  7 

+    2 

+  •081 

9 

124.4 

52-1 

11-90 

.  . 

2-37 

10-65 

48-48 

+  •272 

+  10 

+   7 

+   3 

+  •292 

10 

1248 

487 

12-46 

14-58 

2-48 

10-82 

48-63 

+  -I49 

+  10 

+  7 

+     2 

+  •168 

13 

1252 

49'3 

12-54 

H'35 

2-54 

10-97 

48-70 

+  •069 

+  10 

+   7 

+     2 

+  •088 

15 

1254 

557 

12-49 

14-30 

2-48 

11-05 

48-48 

+  •073 

+  10 

+   7 

+     4 

+  •094 

16 

1258 

60-0 

14-71 

2-78 

10-81 

48-40 

+  •364 

-  5 

+  12 

+  •371 

l? 

1262 

62-5 

12-35 

14-49 

2-75 

10-44 

48-52 

+  •305 

+  10 

+   8 

+  '6 

+  •329 

18 

1264 

597 

12-07 

I4-53 

2-73 

10-76 

48-36 

+  '337 

+  10 

+   8 

+  6 

+  •361 

18-36 

+  -2IO 

9 

+    1-6 

REMARKS. 


The  trails  of  star  No.  4  are  faint  on  many  plates.                                                      The  trails  on  plate  No. 

424  are  very  diffuse  owing  to  bad  definition. 

The  trails  on  plates  Nos.  408, 

605,  662,  1055,  1244  are  faint  owing  to 

The  trails  on  plate  No. 

609  are  broken 

owing  to  cloud. 

bad  definition  and  clouds. 

GROUP  X. 


1912. 

•F. 

/ 

,       » 

,          . 

,      „ 

, 

» 

" 

I9OO  + 

» 

Apr.     i 

91 

38-i 

-6.  31-92 

+  2.    32-50 

+  6.  46-32 

+  3-  36-24 

+  •214 

+  5 

+     2 

+   3 

+  •224 

2 

93 

44'3 

31-97 

32-53 

46-29 

36-10 

+  •166 

+  5 

+     2 

+  •173 

18 

IOO 

48-2 

32-15 

32-32 

46-06 

35-8i 

-•051 

+  5 

+     2 

-   3 

-•047 

24 

104 

46-5 

31-63 

32-63 

46-43 

36-50 

+  •436 

+  5 

+     2 

n 

+  -441 

12-27 

+  •198 

4 

+  :4"4 

May   1  3 

108 

50-3 

31-80 

32-72 

46-30 

36-58 

+  •379 

+   5 

+     3 

-   5 

+  •382. 

17 

109 

51-8 

31-85 

32-70 

46-65 

35-92 

+  •284 

+  5 

+     3 

-   5 

+  •287 

'9 

112 

54-0 

31-98 

32-48 

46-41 

36-25 

+  -22O 

+  5 

+   3 

-   7 

+  •221 

24 

116 

46-7 

31-82 

32-48 

46-41 

36-26 

+  •259 

+  5 

+   3 

-     2 

+  -265 

12-37 

+  •291 

4 

+   4'4 

31 

118 

57-0 

31-87 

32-30 

46-43 

35-96 

+  -I33 

+  5 

+   3 

-   8 

+  -I33 

June    3 

121 

31-97 

32-49 

46-50 

35-95 

+  -I74 

+  5 

+   3 

-   5 

+  -I77 

8 

124 

55'1 

32-03 

32-27 

46-53 

36-21 

+  -I7I 

+  5 

+   3 

-  7 

+  -I72 

20 

129 

60-3 

32-53 

46-42 

36-08 

+  •189 

+  5 

+   3 

+  10 

+  •207 

12-43 

+  •168 

4 

-     2-J 

Apr.   17 

231 

39'9 

—6.  42-28 

+  2.    23-56 

+  3-  29-41 

—  •140 

-13 

-    2 

-   i 

—  IS6 

23 

235 

457 

42-11 

23-94 

+  6.  38-69 

29-50 

-•055 

+   5 

+     2 

-   i 

-•049 

13-30 

—  •102 

2 

H-  12-4 

28 

236 

49'3 

42-34 

29-25 

-•242 

-45 

—   8 

+  4 

-•29I 

May   1  3 

-241 

51-8 

42-09 

23-66 

38-73 

29-38 

—  •140 

+  5 

+   3 

—  5 

--I37 

16 

245 

48-1 

4I-83 

23-77 

39-07 

29-54 

+  •079 

+  5 

+   3 

-   3 

+  •084 

'9 

247 

48-0 

42-60 

23-67 

38-71 

29-32 

—  •284 

+  5 

+   3 

-   3 

-•279 

13-36 

—  •*37 

3i 

+   6-5 

June    2 

250 

55-1 

42-17 

23-39 

38-99 

29-21 

-•205 

+  5 

+   3 

-  6 

—  •203 

H 

251 

55-6 

41-99 

—  •063 

-13 

-   3 

+  10 

—  •069 

16 

252 

66-5 

42-11 

24-24 

38-82 

29-34 

+  -OI3 

+  5 

+   3 

—   8 

+  •013 

17 

255 

67-0 

23-98 

38-98 

29-89 

+  -I65 

+  27 

+  13 

-23 

+  -I82 

19 

258 

59-1 

41-83 

23-I3 

38-57 

29-36 

-•250 

+  5 

+   3 

Q 

—    o 

-•250 

I3-45 

—  •065 

41 

-   3'9 

ROYAL  OBSERVATORY,  GREENWICH. 
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GROUP  X.—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

ii 

12 

'3 

'4 

15 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  oi 
Group. 
Unit 

tion  for 
Proper 

Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Correetec 
Re- 
sidual. 

9 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,    2. 

3,  4. 

<;.  6. 

7,  8. 

9,  io. 

"•00  1. 

*-OOI. 

•  "-oo  r. 

1914. 

°F. 

/            It 

,        „ 

,       „ 

,         „ 

/        // 

if 

it 

1900+ 

// 

.Mar.  27 

382 

35-8 

+  2.    15-21 

+  6.  3i-93 

+  3-  23-10 

—  005 

+27 

+  7 

+  12 

+  -04I 

Apr.     7 

3H 

39'1 

—  6.  52-21 

14-97 

31-61 

22-88 

-•232 

+   5 

+     2 

+    2 

-•223 

15 

392 

40-4 

51-89 

15-17 

31-50 

23-06 

—  •086 

+   5 

+     2 

+     2 

--077 

'7 

398 

45-0 

52-M 

15-07 

31-76 

22-89 

-•152 

+   5 

+     2 

--I45 

20 

402 

50-3 

52-61 

I5-37 

32-42 

23-58 

+  •144 

+   5 

+     2 

-  4 

+  'H7 

22 

407 

48-8 

52-43 

14-71 

31-64 

23-44 

—  •205 

+   5 

+    2 

-   3 

2OI 

14-28 

—  •076 

6 

+  14-2 

27 

4»3 

47-6 

52-60 

14-52 

32-27 

23-07 

—  •230 

+   5 

+     2 

-    i 

-•224 

29 

4J7 

5o-3 

51-81 

15-27 

31-99 

22-97 

+  •059 

+   5 

+    2 

-  4 

+  •062 

May     5 

422 

51-0 

52-37 

14-61 

3I-48 

22-56 

-'477 

+   5 

+    2 

-  4 

-'474 

IS 

425 

49-0 

52-17 

15-08 

32-13 

23-06 

—  -O2I 

+   5 

+     3 

-   3 

—  -016 

18 

428 

55-2 

52-27 

I5-39 

31-76 

22-94 

—  •091 

+   5 

+     3 

—  6 

—  •089 

«9 

43° 

56-0 

52-03 

15-23 

32-26 

22-57 

—  •040 

+   5 

+   3 

-  6 

—  038 

20 

432 

61-0 

52-41 

14-97 

31-81 

23-24 

—  144 

+   5 

+   3 

-  9 

-•145 

21 

434 

62-0 

14-87 

31-61 

22-69 

—  •360 

+  27 

+  10 

—  28 

-•351 

25 

436 

+4'i 

52-96 

15-01 

31-69 

23-26 

—  •048 

+   5 

+   3 

—  040 

14-36 

146 

9 

+    6-1 

26 

438 

45-i 

52-03 

15-19 

31-77 

23-08 

--044 

+  5 

+   3 

-   i 

-•037 

June    3 

439 

54'7 

52-83 

'15-50 

32-77 

23-03 

—  •170 

-  7 

-   3 

-  4 

—  •184 

10 

443 

54-6 

52-43 

15-03 

31-40 

23-22 

-•24I 

+   5 

+   3 

-  4 

-•237 

H 

444 

6i-S 

52-18 

15-14 

31-81 

23-31 

—  •O26 

+   5 

+   3 

O 

~~      O 

—  •026 

15 

447 

58-8 

5I-98 

I5-38 

31-77 

23-09 

+  •018 

+   5 

+   3 

-  7 

+  •019 

16 

449 

S7'3 

52-07 

15-22 

23-03 

—  •on 

-  7 

-   3 

+     2 

—  •019 

'9 

456 

65-6 

52-49 

14-84 

22-67 

—  400 

-  7 

-   3 

+  4 

—  •406 

20 

459 

62-1 

52-21 

31-72 

22-78 

-•227 

—  IO 

-  7 

-•244 

21 

462 

58-1 

15-01 

31-57 

22-89 

—  •260 

"   7 

+   3 

-24 

—  •288 

H'45 

-•159 

9 

-    3'9 

I9IS. 

Mar.  26 

616 

31-0 

-7.     1-71 

+  2.       6-94 

-4-3-  17-02 

+  •317 

-i3 

2 

,      •j 

+  •299 

30 

620 

34'i 

1-70 

6-54 

+  6.  24-91 

16-70 

+•079 

+   5 

+     2 

+   5 

+  •091 

Apr.     5 

623 

39-5 

1-90 

6-02 

24-78 

16-75 

--099 

+   5 

+     2 

+   2 

—  •090 

H 

632 

39-6 

2-01 

6-80 

24-78 

16-61 

+  -OII 

+   5 

+    2 

+    2 

+  •020 

20 

634 

40-0 

2-2O 

7-28 

25-24 

16-95 

+  •281 

-(-    5 

+     2 

+    2 

+  •290 

23 

638 

39-Q 

1-83 

5-41 

24-82 

16-56 

—  -181 

+   5 

+     2 

+     2 

-•172 

15-27 

+    -073 

6 

+  I3-9 

28 

644 

44'4 

1-72 

6-27 

25-08 

17-05 

+  •135 

+   5 

+     2 

+  •142 

May      5 

649 

56-9 

6-34 

24-84 

16-53 

-•155 

+  27 

+  10 

—  21 

-•139 

7 

655 

54-2 

1-88 

6-81 

24-91 

16-60 

+  •078 

+   5 

+     2 

-   5 

+  -080 

10 

659 

48-7 

1-72 

6-83 

25-41 

16-61 

+  •262 

+   5 

+     2 

—     2 

+  •267 

«9 

663 

48-8 

1-74 

6-70 

16-45 

+  •035 

-i3 

.3 

+     I 

+  -O2O 

24 

664 

53-6 

2-22 

7-13 

25-13 

16-88 

-(-•209 

+   5 

+   3 

-  5 

+  •212 

15-36 

+  •096 

6 

+   7-o 

28 

667 

48-6 

I-90 

6-23 

24-90 

16-87 

+  -OOI 

+   5 

+   3 

—     2 

+  •007 

3i 

668 

49-2 

I-9I 

6-32 

24-66 

16-49 

-•145 

+   5 

+   3 

.7 

140 

.June     i 

671 

52-3 

i-55 

5-53 

24-78 

16-14 

-•307 

+   5 

+   3 

-  4 

-•303 

2 

674 

56-7 

2-10 

6-56 

16-61 

-•113 

-13 

ij 

+   3 

126 

4 

676 

58-2 

2-55 

6-34 

24-58 

16-53 

-.307 

+   5 

+   3 

fj 

—  •306 

7 

679 

66-8 

1-83 

6-61 

24-89 

16-85 

+-III 

+   5 

+   3 

—  1  1 

+  •108 

18 

682 

50-1 

1-95 

7-02 

24-70 

16-86 

+  -126 

+   5 

+   3 

-j 

+  •131 

'9 

684 

52-9 

1-96 

6-26 

24-39 

16-32 

—  •280 

+   5 

+   3 

-  4 

-•276 

21 

687 

60-2 

1-72 

6-23 

24-79 

16-74 

—  026 

+   5 

+   3 

-   7 

-•025 

15-43 

-•103 

9 

-   3-2 

1916. 

Mar.  31 

800 

40-2 

-7.   11-48 

+  i-  58-34 

+  6.   17-87 

+  3-   io-39 

+-256 

+  5 

+   2 

+   i 

+  •264 

Apr.     7 

807 

377 

11-59 

58-3i 

17-71 

10-50 

+  -20O 

+  5 

+     2 

+     2 

+  •209 

8 

809 

40-6 

1  1  -60 

58-03 

17-64 

iQ-53 

+  -I26 

+   5 

+     2 

+     I 

+  •134 

H 

813 

40-1 

11-70 

17-53 

10-34 

+  •093 

—  IO 

T 

+  •082 

25 

818 

50-4 

11-80 

58-59 

17-95 

10-37 

+  •254 

+  5 

+     2 

-   3 

+  •258 

16-28 

+  •189 

5 

+  14-6 

29 

823 

48-8 

11-45 

58-35 

17-75 

10-42 

+  -22O 

+   5 

+     2 

-    2 

+  •225 

May    15 

828 

50-9 

11-54 

58-42 

17-49 

IO-2I 

+  -I25 

+   5 

+     3 

-   3 

+  •130 

17 

831 

57'7 

n-86 

58-35 

I7-54 

io-  1  6 

+  •028 

+   5 

+     3 

-  6 

+  •030 

61 


ZENITH  TELESCOPE  OBSERVATIONS,  1911-1918. 


GROUP  X.- 

-continued. 

• 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

II 

12 

'3 

14 

'5 

16 

'7 

Mean  Z.D.  North. 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

"-OOI. 

tion  for 
Proper 
Motion. 
Unit 
"•ooi. 

tion 
for 
Temp. 
Unit 

"•001. 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 

Factor. 

I,  2. 

* 

3»  4- 

5,6. 

7,8. 

9,  10. 

1916. 

°F. 

t           tl 

/        // 

/                 II 

,        „ 

// 

• 

1900+ 

» 

May  19 

837 

SS-i 

—  7.  n-86 

+i.  58-53 

+6.   17-58 

+  3-  i0'72 

+  •221 

+   5 

+   3 

-  5 

+  •224 

20 

839 

62-0 

11-85 

58-07 

17-48 

10-09 

-•074 

+  5 

+   3 

-  7 

--073 

24 

843 

577 

12-26 

57-86 

17-95 

-•097 

+  i7 

+   3 

—    2 

-•079 

16-37 

+  -076 

6 

+   5'i 

26 

846 

52-8 

11-73 

58-22 

I7-73 

10-16 

+  •047 

+   5 

+   3 

-  4 

+  •051 

28 

850 

54-2 

12-04 

58-11 

17-69 

IO-22 

-•025 

+  5 

+   3 

-  4 

—  -O2I 

29 

852 

S9'9 

11-90 

58-05 

I7-55 

IO-O7 

—  •090 

+   5 

+   3 

-  6 

-•088 

3° 

853 

55-i 

12-03 

5774 

17-56 

IO-O5 

—  -2OI 

+  5 

+   3 

-   5 

198 

3i 

856 

57-8 

I2-OI 

58-I3 

I7-52 

9-97 

—  118 

+  5 

+   3 

-  6 

-•116 

June    5 

859 

49'3 

11-33 

58-41 

17-91 

10-60 

+•389 

+  5 

+   3 

—     2 

+  •395 

21 

862 

58-3 

n-68 

58-11 

17-47 

9-92 

—  068 

+  5 

+   3 

-  6 

-•066 

16-43 

—  •005 

7 

-  0-3 

1917. 

Mar.  23 

JO2O 

28-3 

-7.  21-63 

+  i.  49-99 

+6.  10-72 

+  3-     3-9i 

+•239 

+  5 

+   2 

+  6 

+  •252 

Apr.     6 

JO25 

33-o 

21-63 

49-69 

10-60 

3-78 

+  •100 

+  5 

+   2 

+  4 

+  -iii 

12 

IO27 

347 

21-67 

49-77 

10-63 

3-69 

+•154 

+  5 

+    2 

+  4 

+  •165 

23 

1033 

36-3 

21-50 

49-84 

10-84 

4-03 

+•294 

+  5 

+    2 

+   3 

+  '3°4 

25 

1037 

37-8 

21-46 

50-04 

1  1  -06 

4-01 

+•405 

+  5 

+    2 

+    2 

+  -4I4 

17-28 

+  •248 

5 

+  14-2 

27 

1040 

46-6 

21-66 

10-34 

4-15 

+•158 

—  10 

-     I 

+  -H7 

May     i 

I°43 

48-0 

21-77 

49-75 

10-51 

3-92 

+•095 

+  5 

+    2 

—    2 

+  -IOO 

3 

1045 

50-3 

22-04 

49-5i 

10-74 

3-87 

+  -OII 

+   5 

+    2 

i* 

+  •015 

I7-33 

+  •085 

3 

+  9'9 

June    2 

1056 

52-6 

21-56 

49-90 

10-72 

3-62 

+•185 

+   5 

+     3 

-   3 

+•190 

4 

1059 

61-5 

22-10 

49-78 

10-29 

4-02 

—  •on 

+  5 

+   3 

-  7 

—  -OIO 

7 

1062 

66-1 

50-05 

10-63 

3-86 

+•187 

+  27 

+14 

-   8 

+  -22O 

12 

IO66 

64-8 

•  21-61 

49-59 

10-49 

3-43 

+•035 

+  5 

+   3 

-  7 

+  •036 

13 

1069 

66-4 

21-96 

.  . 

10-90 

3-86 

+•147 

—  IO 

-  6 

+  -I3I 

18 

1074 

68-5 

22-IO 

10-87 

3-90 

+  •107 

—  IO 

tj 

+  •090 

20 

1076 

61-6 

21-84 

49-97 

10-64 

3-72 

+  •114 

+  5 

+   3 

-  6 

+  •116 

21 

1077 

59-6 

21-45 

49-39 

10-77 

3-93 

+•276 

+  5 

+   3 

-  5 

+  •279 

17-45 

+  -I32 

8 

-   3-4 

1918. 

Apr.     2 

1219 

38-6 

-7-  317° 

+  '•    4I-37 

+  6.     3-31 

+  2.  57-34 

+•084 

+  5 

+     2 

+     2 

+  •093 

5 

1223 

42-8 

31-90 

4I-24 

+•040 

-  5 

-  4 

—    2 

+  •029 

6 

1227 

39-5 

31-61 

4I-I9 

3-i9 

57-13 

—  -O2I 

+  5 

+     2 

-     I 

-•015 

26 

1234 

45-2 

31-77 

4I-05 

+  -OIO 

-  5 

-  4 

+     2 

+  •003 

18-26 

+  •031 

3 

+  I4-9 

May     2 

1237 

42-0 

3f85 

41-27 

3-3i 

57-52 

+  •067 

+  5 

+    2 

+  •074 

8 

1242 

477 

3f74 

4I-52 

3-62 

57-63 

-f-260 

+  5 

+    2 

—    2 

+  •265 

9 

1245 

50-8 

3i-S3 

4^47 

3-05 

57-o8 

+  •023 

+  5 

+    2 

__         ^ 

+  •028 

10 

1249 

47-0 

31-90 

41-27 

3-22 

57-37 

—  •OO6 

+  5 

+     2 

-     I 

•ooo 

IS 

1255 

55-0 

31-82 

4I-I9 

57-51 

+  'IO2 

-13 

—     2 

+  5 

+  •092 

16 

1259 

58-5 

31-68 

41-18 

3-59 

57-66 

+  •190 

+  5 

+   3 

r 

+•193 

18 

1265 

597 

31-97 

4I-25 

3-8i 

57-86 

+  -24I 

+  5 

+   3 

-   5 

+•244 

27 

1268 

54-8 

31-79 

4I-O2 

3-33 

57-46 

+  •009 

+  5 

+   3 

-   3 

+  •014 

18-36 

+  •114 

8 

+  6-0 

June     i 

1270 

62-4 

31-71 

4!'43 

3-69 

57-70 

+  -28I 

+  5 

+   3 

-  5 

+•284 

5 

1272 

53'S 

31-96 

41-20 

3-47 

57-15 

—  •031 

+  5 

+   3 

—     2 

—  •025 

6 

1275 

557 

31-86 

41-10 

3-37 

57-37 

—  •004 

+  5 

+   3 

-   3 

+  -OOI 

8 

1278 

56-0 

31-97 

41-18 

3-24 

57-35 

—  •046 

+  5 

+   3 

-  4 

—  •042 

13 

1280 

59-5 

31-88 

41-06 

3-67 

57-22 

+  -O20 

+  5 

+   3 

-   5 

+•023 

IS 

1283 

51-0 

31-83 

41-18 

3-41 

57-40 

+  •044  ' 

+  5 

+   3 

—    2 

+•050 

16 

1286 

50-2 

31-94 

40-95 

3-50 

57-36 

—  •030 

+  5 

+   3 

—    2 

—  •024 

22 

1289 

55-3 

41-27 

3-54 

57-33 

+  •080 

+  27 

+  H 

-17 

+  •104 

18-44 

+  •046 

8 

-   2-9 

REMARKS. 

The  trails  of  star  No.  6  are  generally  faint. 

The  trails  on  plates  Nos.  425,  459,  859,  1076  are  faint  and  broken  owing 

The  trails  on  plates  Nos.  402,  413,  439,  620  are  faint  and  diffuse,  owing 

to  clouds. 

to  bad  definition. 

ROYAL  OBSERVATORY,  GREENWICH. 
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GROUP  XI. 

' 

2 

3 

4                       5 

6 

7 

8 

9 

10 

ii 

I  2 

'3 

14 

'5 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 

Mean  o: 
Group. 
Unit 

tion  foi 
Proper 
Motion 
Unit 

tion 
for 
Temp. 
Unit 

"-OOI. 

Correctec 
Ke- 

sidual. 

Mean 
Date. 

Mean 
Be- 

sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4- 

5,6- 

7,8. 

9,  10. 

1912. 

op 

,            , 

,        „ 

,       „ 

,        „ 

,        „ 

» 

» 

1900+ 

it 

Apr.   29 

106 

40-8 

+  2.    24-67 

+  0.      9-40 

-8.  47-71 

+  •332 

-30 

—  19 

—    2 

+  -28I 

May  -19 

113 

53-0 

+  5-  24-64 

24-57 

8-97 

•  

+  •090 

-33 

—    8 

—  IO 

+  •039 

24 

117 

46-4 

25-00 

24-69 

9-63 

47-71 

+  •432 

—  22 

—  16 

+  '394 

12-36 

+  •238 

3 

+    9-° 

31 

119 

55-7 

24-97 

24-59 

9-26 

47-67 

+  -3I9 

—  22 

-17 

+    I 

+  •281 

June    3 

122 

50-8 

24-71 

24-56 

9'45 

47-70 

+  •285 

—  22 

-18 

+  •245 

8 

125 

53-9 

24-70 

24-75 

+  •258 

0 

+   5 

-IS 

+  •248 

18 

127 

58-7 

24-48 

24-28 

47-96 

—035 

+   3 

-13 

+     2 

—  043 

20 

130 

58-5 

24-77 

24-48 

47'93 

+  •140 

+   3 

-13 

+    2 

+  •132 

12-44 

+  -I65 

+1 

+    0-7 

26 

134 

58-6 

24-47 

24-45 

9-35 

47-89 

+  •128 

—  22 

—  20 

+     I 

+  •087 

28 

137 

58-2 

24-65 

24-41 

9-05 

47-87 

+  •091 

—  22 

—  21 

+     I 

+  •049 

July     3 

140 

57-0 

24-85 

24-74 

9-20 

47-71 

+  •302 

—  22 

—  21 

+     I 

-(-•260 

12-49 

+  -I32 

3 

-    5-2 

May   13 

242 

50-9 

+  5-  19-39 

+  2.    20-90 

+  o.     6-58 

—  8.  49-92 

+  •250 

-30 

-   8 

+     I 

+  •213 

16 

246 

47'4 

19-38 

20-47 

6-45 

49-57 

•ooo 

—  22 

-15 

—037 

'9 

248 

46-3 

19-25 

20-71 

6-33 

50-13 

-•141 

—  22 

-15 

.    . 

—  178 

13-37 

•ooo 

3 

+   8-7 

June  1  6 

253 

65-2 

19-23 

21-19 

6-43 

49-19 

+•232 

—  22 

-19 

+     2 

+  •193 

17 

256 

65-3 

19-28 

20-24 

5-93 

49-66 

-•235 

—  22 

-19 

+    2 

-•274 

13-45 

—  •040 

2 

-   i-i 

27 

259 

57-0 

19-49 

20-92 

49-84 

+•040 

+   3 

-13 

+    2 

+  -032 

13-48 

+•032 

I 

-  4-5 

1914. 

Apr.  27 

414 

46-8 

+  5-   13-77 

+  2.     16-48 

+  o.     3-46 

—  8.  50-98 

—  •211 

—  22 

-14 

-•247 

29 

418 

49-1 

H-37 

16-84 

3-73 

50-48 

-J--22I 

—  22 

-14 

+     I 

+  •186 

May   19 

431 

55'2 

14-21 

16-30 

3-53 

50-76 

-•075 

—  22 

-15 

+     2 

—  •no 

20 

433 

60-0 

13-83 

16-59 

3-57 

50-97 

—  •140 

—  22 

-15 

+     2 

-•175 

14-35 

—  •087 

4 

+  10-6 

June  14 

445 

59-9 

'+'37 

16-66 

3-56 

50-85 

+  •040 

—  22 

-19 

+     2 

+  -OOI 

15 

448 

57'5 

14-29 

16-65 

3-72 

+  •088 

-30 

—  ii 

—  14 

+•033 

16 

450 

56-4 

13-96 

16-80 

3-73 

50-60 

+  •079 

—  22 

-19 

+     2 

+•040 

17 

452 

59-8 

13-85 

16-39 

3-29 

50-52 

-•139 

—  22 

-19 

+     2 

—178 

18 

454 

63-7 

13-71 

16-97 

3-27 

-•130 

-30 

—  ii 

—  20 

-•191 

'9 

457 

64-1 

I3-97 

16-40 

3-27 

51-21 

—  286 

—  22 

-19 

+    2 

-•325 

20 

460 

61-0 

14-01 

16-06 

3-62 

50-83 

-•055 

—  22 

—  20 

+     2 

—095 

21 

463 

57-2 

14-07 

16-64 

3-21 

51-60 

-•315 

—  22 

—  20 

+     2 

—355 

14-46 

—133 

8 

-   1-6 

23 

465 

56-6 

14-56 

16-68 

3-5° 

50-73 

—  •003 

—  22 

—  20 

+     I 

-•044 

25 

471 

60-2 

13-87 

16-39 

3-58 

50-70 

—  •109 

—  22 

—  20 

+     2 

—  149 

26 

473 

58-5 

13-89 

16-48 

3-49 

50-44 

-•039 

—  22 

—  2O 

+     2 

-•079 

27 

476 

66-2 

14-00 

16-70 

50-90 

—  •030 

—  22 

—  21 

+     3 

—  •070 

29 

479 

70-8 

16-43 

3-40 

50-45 

-•015 

-3° 

-29 

+  2O 

-•054 

30 

482 

71-0 

14-24 

16-52 

3-21 

50-78 

—  -IOI 

—  22 

—  21 

+  4 

—  140 

July     4 

485 

59"2 

H'54 

16-51 

50-99 

+  •018 

+   3 

-13 

+    2 

+  -OIO 

6 

488 

57-0 

'3'94 

16-22 

3-30 

50-82 

—  223 

—  22 

—  21 

+     2 

—  •264 

8 

491 

62-8 

14-00 

16-27 

50-84 

—  -180 

+   3 

—  22 

+   3 

—  •196 

14-49 

—  109 

9 

-   5-2 

1915. 

Apr.  28 

645 

43-8 

+  5-     9-58 

+  2.  12-93 

+  °-       -I7 

-8-  52-53 

+  •181 

—  22 

-14 

+•145 

May     6 

652 

57-0 

9-32 

12-95 

•08 

51-96 

+  -240 

—  22 

+     2 

+•206 

7 

656 

53-3 

9-02 

12-78 

0-94 

52-14 

+  •043 

—  22 

—  14 

+     I 

+  •008 

10 

660 

47-7 

9-55 

12-46 

•02 

51-68 

+  •229 

—  22 

-15 

+•192 

24 

665 

51-9 

9-37 

13-09 

•47 

52-06 

+  •360 

—  22 

—  16 

+     I 

+•323 

15-35 

+•175 

5 

+  10-9 

669 

48-3 

8-67 

12-52 

•04 

51-88 

—  •019 

—  22 

-17 

+     I 

-•057 

June    i 

672 

51-5 

9-11 

12-71 

52-04 

+  •075 

+   3 

—  12 

+     2 

+  •068 

2 

675 

56-0 

8-79 

0-84 

—  -112 

-50 

-17 

-13 

—192 

18 

683 

49-4 

8-94 

12-78 

1-13 

52-09 

+  •086 

—  22 

—  19 

+     I 

+•046 

'9 

685 

51-8 

8-75 

12-43 

0-94 

52-33 

--I59 

—  22 

—  19 

+     I 

—199 

21 

688 

58-6 

8-76 

12-65 

0-79 

51-98 

-•049 

—  22 

—  20 

+     2 

—  •089 

!5'44 

-•059 

Si 

+  0-7 

29 

690 

60-8 

.  . 

12-59 

1-25 

52-26 

+  -°42 

—  30 

-29 

+  H 

—  003 

July     9 

694 

60-0 

9-12 

+  -IS0] 

0 

+  4 

-50 

+•104] 

12 

696 

61-0 

8-63 

12-48 

52-35 

—  •267 

+   3 

+  4 

-•274 

15-51 

—138 

2 

-   6-8 

VARIATION  OF  LATITUDE,  1911-1918. 
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ZENITH  TELESCOPE  OBSERVATIONS,  1911-1918. 


GROUP  XL—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

I  I 

12 

"3 

'4 

15 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 

Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 

Aberra- 
tion 
Factor. 

I,   2. 

3.  4- 

5.  6. 

7,  8. 

9,  10. 

"•OOI. 

"•OOI. 

"•OOI. 

1916. 

O    Tjl 

,            „ 

/           n 

,        . 

,        „ 

,        „ 

» 

" 

1900+ 

n 

Apr.   25 

819 

49'3 

+  5-     3-86 

+  2.       9-13 

-o.     i-54 

-8.  53-21 

+  •245 

—  22 

-13 

+  I 

+  •211 

29 

824 

48-2 

3-92 

8-96 

1-61 

53-32 

+  •170 

—  22 

—  14 

+  I 

+  -I35 

May   15 

829 

50-2 

3'8i 

9-05 

1-63 

53-46 

+  •125 

—  22 

-15 

+  I 

+  •089 

17 

832 

56-8 

3'93 

8-94 

1-62 

53-41 

+  •144 

—  22 

-15 

4-     2 

+  •109 

19 

838 

54-0 

3-74 

9-00 

1-55 

52-98 

+  •235 

—  22 

-15 

+     I 

+  -I99 

20 

840 

60-8 

4-01 

8-98 

1-23 

53-33 

+  •290 

—  22 

-15 

+   3 

+  •256 

24 

844 

56-9 

9-17 

•19 

53-09 

+  •470 

-3° 

-23 

+   8 

+  •425 

16-36 

+  -2O4 

7 

+    9'4 

27 

847 

55'3 

3-56 

9-02 

•84 

53-14 

+  •083 

—  22 

-16 

+   2 

+  •047 

30 

854 

54-6 

3-76 

8-89 

-69 

53-51 

+  •046 

—  22 

-17 

+     2 

+  •009 

857 

57-2 

3-80 

9-06 

•72 

53-47 

+  -IOO 

—  22 

—  17 

+     2 

+  •063 

June  1  6 

860 

48-9 

4-02 

9-n 

•'4 

53-23 

+  •374 

—  22 

-19 

+     I 

+  •334 

21 

863 

57-2 

3-67 

8-82 

•85 

53-50 

—  032 

—  22 

—  20 

+    2 

-•072 

16-41 

+  •076 

5 

+    1-9 

30 

868 

55'7 

.   . 

8-89 

•58 

53-56 

+  •070 

-30 

-29 

+  11 

+  •022 

July     4 

876 

60-7 

375 

8-67 

•81 

53-59 

—  064 

—  22 

—  21 

+   3 

—  104 

5 

879 

61-5 

3-84 

8-53 

•44 

53-6o 

+  •018 

—  22 

—  21 

+   3 

—  022 

16-51 

—  035 

3 

—    6-2 

1917. 

Apr.  27 

1041 

46-0 

+  4.  58-66 

+  2.       5-3I 

-o.     4-17 

-8-   54-73 

+  •236 

'—22 

—  14 

+  •200 

May      i 

1044 

47'3 

58-85 

5-27 

4'33 

5474 

+  •233 

—  22 

—  14 

+   i 

+  •198 

3 

1046 

49'6 

58-80 

5-15 

4-19 

54-60 

+  •261 

—  22 

—  1"4 

+   i 

+  •226 

I7-33 

+  •207 

3 

+  12-9 

June    2 

1057 

51-9 

58-75 

5-07 

4-25 

54-80 

+  •163 

—  22 

—  17 

+    2 

+  •126 

4 

1060 

60-4 

58-66 

5-15 

4-23 

54-70 

+  •190 

—  22 

—  17 

+   3 

+  -I54 

7 

1063 

64-9 

58-82 

4'97 

4-32 

54-89 

+  •104 

—  22 

—  18 

+  4 

+  •068 

12 

1067 

63-8 

58-74 

4-57 

4-17 

54-98 

+  •006 

—  22 

-19 

+  4 

-•031 

13 

1070 

65-3 

58-58 

4-85 

4-20 

54-66 

+  •101 

—  22 

-19 

+  4 

+  •064 

15 

1072 

67-7 

58-53 

5-19 

4-24 

CA'OiL 

+  •181 

—  22 

-19 

+   5 

+  -I45 

18 

1075 

67-8 

58-91 

5-08 

4-04 

C  A.'OC 

+  •294 

—  22 

—  20 

+   5 

+  •257 

21 

1078 

58-1 

58-83 

5-20 

4-38 

+  •217 

-33 

—  II 

-14 

+  -I59 

J7'44 

+  -I  17 

8 

+    0-4 

26 

1079 

58-0 

58-72 

4-98 

4'34 

55-02 

+  •053 

—  22 

—  21 

+   3 

+  •013 

July     2 

1082 

60-2 

58-72 

4-84 

4'57 

54-99 

—  •029 

—  22 

—  21 

+  4 

—  •068 

9 

1086 

55-4 

58-99 

5-26 

54-62 

+  •385 

—  22 

—  21 

+    2 

+  '344 

17-50 

+  •097 

3 

-  6-1 

1918. 

May     2 

1238 

42-0 

+4-  53-6i 

—  o.     7-06 

—  8.  56-10 

+  •168 

-30 

—  2O 

+  •118 

9 

1246 

49-6 

5373 

+  2.       1-22 

7-12 

55-95 

+  •226 

—  22 

—  14 

+     I 

+  •191 

10 

1250 

46-2 

53-47 

I-24 

7-08 

+  •043 

—  22 

—  14 

+     I 

+  •008 

15 

1256 

54-0 

53-6o 

i-54 

7-03 

56-15 

+  •247 

—  22 

-15 

+    2 

+  •212 

16 

1260 

57-5 

53-64 

-32 

7-02 

56-18 

+  •199 

—  22 

-15 

+   3 

+  -I6S 

18 

1266 

57'5 

53-85 

-36 

6-80 

56-04 

+  •351 

—  22 

-15 

+   3 

+  •317 

18-36 

+  •168 

6 

+   9'9 

27 

1269 

51-8 

53-53 

•17 

7-04 

56-12 

+  •141 

—  22 

-16 

+    2 

+  •105 

June    i 

1271 

60-4 

53-74 

•48 

6-96 

56-13 

+  •291 

—  22 

-17 

+  4 

+  '256 

5 

1273 

52-7 

53-58 

•15 

7-00 

56-22 

+  •136 

—  22 

-17 

+     2 

+  •099 

6 

1276 

54-0 

53-55 

•01 

6-99 

56-11 

+  •123 

—  22 

—  17 

+     2 

+  •086 

8 

1279 

55-2 

53-60 

•  23 

6-88 

56-22 

+  •189 

—  22 

—  17 

+     3 

+  •'53 

13 

1281 

58-8 

53-70 

•01 

6-88 

56-18 

+  •170 

—  22 

-19 

+   3 

+  •132 

15 

1284 

49-8 

53-52 

•37 

6-80 

56-08 

+  •261 

—  22 

-19 

+  I 

+  •221 

16 

1287 

49'3 

53-59 

•05 

6-77 

55-75 

+  •288 

—  22 

-19 

+  I 

+  •248 

18-43 

+  •162 

8 

+    1-8 

22 

1290 

53-9 

53-93 

6-82 

56-07 

+  -396 

—  22 

—  20 

+     2 

+  •356 

29 

1292 

58-0 

53-56 

•39 

6-74 

56-16 

+  •271 

—  22 

—  21 

+    2 

+  •230 

July     2 

1295 

58-9 

•14 

6-48 

56-08 

+  •347 

-30 

-29 

+   3 

+  -29I 

3 

1298 

57-o 

53-51 

0-92 

7-37 

56-15 

-•015 

—  22 

—  21 

+   3 

-•055 

6 

1301 

64-0 

53-57 

1-35 

7-05 

+  •217 

-33 

—  12 

-19 

+  -I53 

8 

1302 

66-0 

53'42 

0-91 

6-94 

56-19 

+  •059 

—  22 

—  22 

i     4 

+  -OI9 

9 

1305 

56-8 

53-63 

1-07 

7-29 

56-19 

+  •061 

—  22 

—  22 

+   3 

+  -O2O 

18-50 

+  •145 

7 

-   6-1 

REMARKS. 

The  trails  on  plate  No.  463  are  very  diffuse  owing  to  bad  definition.                    The  trails  on  plates  Nos.  690,  1281  are  broken  owing  to  clouds. 

The  trails  on  plate  No.  652  are  faint  owing  to  bad  definition  and  clouds. 

ROYAL  OBSERVATORY,  GREENWICH. 
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GROUP  XII. 

' 

2 

3 

4 

5 

6 

I 

8 

9 

10 

ii 

12 

13 

14 

15 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 

Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 

Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4- 

5.  6. 

7,  8. 

y>  i  u. 

"•001. 

"•001. 

"•001. 

1912. 

O    Tp 

/            ft 

,        „ 

,        „ 

/                 H 

,    „ 

" 

• 

1900+ 

* 

May   3  1 

120 

54-8 

—  J.     30-I5 

+o.       -76 

+  6.  49-52 

-o.  58-51 

—  2.   16-61 

+  •316 

-24 

+  9 

+  4 

+  •305 

June    3 

123 

50-1 

30-36 

•71 

49-44 

+  •188 

-13 

+  28 

+   i 

+  •204 

18 

128 

57-5 

30-68 

•80 

49'  i  3 

58-87 

—  •on 

-18 

+  18 

+  4 

—  •007 

20 

131 

57-3 

30-28 

•81 

49-50 

58-68 

16-81 

+  •217 

-24 

+  n 

+  4 

+  •208 

12-44 

+  •177 

4 

+  4-5 

23 

132 

59-3 

30-53 

•96 

49-53 

58-75 

16-53 

+  •247 

-24 

+  n 

+   5 

+  •239 

26 

135 

56-7 

30-28 

•74 

49-17 

58-39 

16-89 

+  •182 

-24 

+  n 

+  4 

+  -I73 

28 

I38 

56-8 

3O-2I 

•74 

58-55 

16-63 

+  •240 

+  n 

+  4 

+  •231 

12-48 

+  •215 

3 

+    O-I 

July  ii 

141 

55-9 

30-25 

49-28 

58-57 

+  •162 

-27 

+  25 

+  2 

+  •162 

14 

148 

72-0 

49-68 

58-47 

16-50 

+  •421 

-30 

+  18 

-14 

+  •395 

17 

"54 

65-8 

30-39 

49-38 

58-75 

16-92 

+  •083 

-32 

+  '5 

+   8 

+  •074 

Aug.    2 

157 

56-5 

29-7I 

i-54 

49-75 

58-57 

+  •350 

-24 

+  13 

+  4 

+  •343 

12-54 

+  •243. 

4 

-  6-7 

June  16 

254 

64-3 

~7-  30-37 

+o.     2-17 

+6.  5i-44 

-o.  55-54 

-2.  12-77 

-•054 

-24 

+  n 

+  6 

—  •06  1 

17 

257 

62-5 

30-73 

1-87 

51-25 

55-8o 

12-55 

-•233 

-24 

+  11 

+  6 

—  •240 

I3-45 

—  150 

2 

+   3'1 

27 

260 

55'9 

30-32 

3-74 

51-73 

55-04 

12-28 

+  •209 

-32 

+  H 

+   3 

+•'94 

13-48 

+  •'94 

I 

—    O-2 

July  31 

268 

62-7 

1-99 

55-37 

12-37 

—  048 

-18 

-i5 

+  5 

—  •076 

Aug.    6 

271 

57-0 

30-04 

2-37 

5i-38 

55-08 

11-42 

+  •271 

-18 

+  22 

+  4 

+  •279 

13-58 

+  •101 

2 

—  IO-9 

1914. 

June  14 

446 

57-5 

-7.  30-48 

+  o.     2-88 

+6.  53-33 

—  o.  51-80 

—  2.       7-26 

+  •137 

-24 

+  11 

+  4 

+  •128 

16 

45i 

55-3 

31-03 

2-53 

53-55 

52-22 

7-72 

—  172 

-24 

+  11 

+   3 

—  182 

17 

453 

58-5 

30-92 

2-94 

53-23 

51-95 

8-02 

—  140 

-24 

+  TI 

+  4 

-•149 

18 

455 

62-8 

30-89 

53-39 

52-39 

773 

—  •208 

-32 

+  H 

+   5 

—  •221 

19 

458 

63-1 

30-87 

2-68 

53-09 

52-30 

8-01 

-•277 

-24 

+  11 

+   5 

—  285 

H-45 

—  142 

5 

+  2-7 

23 

466 

55-7 

30-57 

3-02 

53-42 

52-20 

7-69 

010 

-24 

+  H 

+   3 

—  -O2O 

24 

469 

61-3 

30-97 

2-65 

53-10 

51-97 

7-78 

—  •199 

-24 

+  11 

+  5 

-•207 

25 

472 

58-9 

30-71 

3-02 

53-26 

51-98 

O22 

-18 

+  18 

+  4 

—  -018 

26 

474 

56-8 

30-74 

2-84 

53-76 

51-99 

7-66 

+  •037 

—  24 

+  n 

+  4 

+  •028 

27 

477 

65-2 

30-69 

2-66 

53-32 

52-06 

7-78 

--I05 

-24 

+  H 

+  5 

-•113 

29 

480 

69-0 

30-80 

2-70 

53-38 

52-29 

7-91 

182 

-24 

+  11 

+  6 

—  •189 

30 

483 

70-2 

30-91 

2-79 

53-22 

52-16 

7-94 

-•I95 

-24 

+  H 

+  7 

—  -2OI 

July     4 

486 

58-3 

30-87 

2-32 

53-17 

52-11 

7-77 

-•250 

-24 

+  12 

+  4 

—  258 

6 

489 

56-2 

30-82 

53-49 

7-86 

-•095 

-33 

+  26 

+  4 

—  •098 

8 

492 

61-4 

30-63 

3-02 

53-27 

OO3 

-13 

+  35 

+     2 

+  -O2I 

9 

493 

64-4 

30-73 

4-55 

53-32 

52-16 

7'94 

—  159 

-32 

+  15 

+  6 

-•170 

14-49 

—  •109 

ii 

-   1-5 

24 

498 

58-2 

30-52 

2-74 

53-25 

52-26 

7-96 

-•134 

-24 

+  i3 

+  4 

—  •141 

Aug.    7 

501 

59-4 

,   . 

2-63 

53-72 

52-51 

7'95 

—  I85 

—  20 

+  i5 

+     2 

—  -188 

10 

503 

63-1 

30-64 

2-68 

53-14 

52-11 

7-96 

--I74 

-24 

+  13 

+  6 

-•179 

14-58 

—  •169 

3 

—  I  1-0 

1915. 

May   31 

670 

47-2 

-7-  30-36 

+  o.     3-57 

+  6.  55-52 

—  o.  49-00 

-2.        3-23 

—  •067 

-24 

+  9 

+   i 

—  -081 

June     i 

673 

50-6 

30-54 

3-58 

55-44 

48-62 

3-15 

047 

-24 

+  9 

+     2 

—  •060 

4 

678 

55-9 

3-18 

55-44 

48-81 

3-40 

-•225 

—  20 

+  13 

-   5 

-•237 

7 

68  1 

64-1 

30-61 

3-85 

55-39 

48-47 

3-15 

+  •008 

-24 

+  11 

+   5 

•ooo 

'9 

686 

51-2 

30-86 

3-33 

55-53 

48-76 

3-14 

-•124 

-24 

+  11 

+    2 

-•135 

21 

689 

56-0 

30-83 

3-79. 

55-47 

48-81 

3-50 

—  142 

-24 

+  H 

+   3 

-•152 

15-44 

—  •no 

6 

+   57 

30 

691 

58-2 

30-88 

1  10 

-40 

+  4 

+  4' 

-•105 

July     5 

692 

66-7 

30-60 

3-08 

48-77 

3-31 

-•129 

-37 

-  9 

+  23 

-•152 

9 

695 

59'5 

30-79 

3-53 

.  . 

-•045 

-15 

+  6 

+  24 

—  -030 

i5-5i 

—  •no 

2 

-   3-4 

12 

697 

59-6 

30-89 

3'55 

55-37 

48-80 

3-23 

-•149 

-24 

+  12 

+  4 

-•157 

19 

699 

59-8 

31-22 

3-34 

-•377 

—  15 

+  7 

+  25 

—  •360 

26 

700 

58-8 

31-08 

3-28 

55-43 

48-59 

3-05 

-•151 

-24 

+  12 

+  4 

—159 

29 

706 

59-0 

31-40 

3-i3 

54-64 

3-5I 

—615 

-30 

+24 

+  4 

—617 

15-56 

-•317 

Si 

-  7-9 

1916. 

May  27 

848 

53-8 

—  7.  31-11 

+  o.     4'53 

+  6.  57-70 

—  o.  44-99 

+  •049 

-18 

+17 

+   i 

+•049 

30 

855 

53-8 

30-62 

4-40 

57-68 

44-83 

-I.     58-03 

+  -219 

-24 

+11 

+     2 

+•208 

858 

56-3 

30-66 

4'47 

57-65 

44-93 

-  • 

+  •146 

-18 

+  17 

+     I 

+•146 

68 
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GROUP  Xll.—contimtcfl. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

14 

15 

16 

17 

Mean  Z.D.  North. 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 

Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,    2. 

3.  4- 

5,  6. 

7,  8. 

9,  10. 

"•OOI. 

'•OOI. 

"•OOI. 

1916. 

O    "171 

,        „ 

/           n 

,        . 

f                 If 

' 

H 

• 

" 

1900+ 

" 

June  1  6 

861 

47'5 

—  7.    30-81 

.  . 

+6.  57-81 

-o.  44-97 

.    . 

+  -I38 

-27 

+  21 

+    I 

+  •133 

21 

864 

55-8 

3I-I4 

.  . 

57-79 

45-02 

—  I.    58-50 

—  -016 

-32 

+  J4 

+    2 

—  •032 

16-43 

+  -IOI 

5 

+   5-8 

25 

866 

57-1 

+  o.     3-87 

57-36 

58-44 

—  •250 

—  12 

+  26 

—   8 

-•244 

30 

869 

54'1 

30-95 

3-90 

57-71 

45-15 

58-56 

—  •in 

-24 

+  11 

+   3 

—  -121 

July     i 

872 

55-9 

30-94 

4-09 

57-58 

45-13 

'  5^ 

'53 

—  088 

-24 

+  12 

+   3 

-•097 

3 

874 

57-2 

30-96 

4-42 

57-53 

45-30 

58-55 

—  •076 

-24 

+  12 

+  4 

084 

4 

877 

59-6 

30-87 

4-08 

45-34 

58-54 

—  •140 

-28 

—  IO 

+  16 

—  •162 

16-50 

-•142 

5 

-   1-4 

18 

884 

57-0 

31-04 

4'33 

57-61 

58-83 

-•157 

—  23 

+  24 

+  4 

-•152 

28 

887 

67-0 

473 

57-56 

45-16 

58-73 

—  •OOI 

—  2O 

+  14 

+  7 

•ooo 

29 

889 

66-5 

31-07 

3-88 

57-72 

45-36 

58-26 

—  •122 

-24 

+  13 

+  6 

-•127 

893 

70-0 

3I-30 

4-12 

57-60 

45-61 

58-57 

-•255 

-24 

+  13 

+  7 

-•259 

Aug.     i 

895 

71-2 

31-26 

3-83 

57-4° 

45-37 

58-67 

-•295 

-24 

+  13 

+  8 

—  •298 

2 

899 

72-0 

30-93 

4-'3 

57-75 

45-37 

—  •089 

-18 

+  20 

+   3 

—  084 

3 

901 

72-1 

31-04 

4-09 

57-54 

44-96 

58-45 

—  •068 

-24 

+  13 

+  6 

-•073 

4 

9°5 

61-8 

30-77 

3-99 

45-15 

58-30 

-•023 

-24 

+  13 

+  4 

—  •030 

5 

909 

65-9 

31-24 

4-09 

57-43 

58-64 

-•213 

-24 

+  13 

+  4 

—  -22O 

16-58 

—138 

9 

—  10-4 

1917. 

. 

June    2 

1058 

51-0 

-7-  30-87 

+  o.     5-42 

+  6.  59-70 

-o.  41-73 

-I.    53-72 

+  •089 

-24 

+  11 

+    2 

+  •078 

4 

1061 

59'5 

30-88 

5-38 

41-32 

5: 

!-76 

+  •153 

-24 

+  11 

+  4 

+  -I44 

7 

1064 

63-0 

31-17 

4-91 

60-00 

41-36 

53-33 

+  -I4I 

-24 

+  11 

+  4 

+  •132 

8 

1065 

62-2 

30-67 

5-H 

59-80 

41-49 

53-66 

+  •153 

-24 

+  11 

+  4 

+  -I44 

12 

1068 

63-0 

30-67 

4-97 

59-42 

41-62 

5374 

+  •102 

-24 

+  11 

+   4 

+  •093 

13 

1071 

64-0 

30-74 

5-15 

59-08 

4I-57 

53-75 

+  •164 

-24 

+  11 

+  4 

+  -I55 

15 

1073 

66-0 

30-79 

5-04 

59-91 

41-49 

5 

5-63 

+  •137 

-24 

+  11 

+   5 

+  •129 

:7'43 

+•125 

7 

+   5'5 

26 

1080 

55-8 

31-35 

4-81 

59-60 

41-63 

5 

[-67 

-•116 

-24 

+  11 

+   3 

—  •126 

July     2 

1083 

57-8 

30-95 

4-68 

59-89 

41-56 

5 

[-84 

—  •026 

-24 

+  12 

+   3 

-•035 

6 

1084 

55-2 

31-10 

4-76 

59-73 

41-87 

53-92 

-•131 

-24 

+  12 

+   3 

—  140 

17-50 

—  -IOO 

3 

-   1-6 

ii 

1087 

59'3 

31-00 

4-97 

59-59 

41-79 

53-86 

—  •087 

-24 

+  12 

+  4 

-•095 

16 

1091 

60-0 

30-97 

5-19 

59-70 

42-19 

53-68 

-•059 

-24 

+  12 

+  4 

—  •067 

J9 

1095 

64-7 

30-97 

5-12 

59-76 

41-65 

5 

!'69 

+  •046 

-24 

+  12 

+   5 

+  •039 

25 

1099 

68-6 

31-23 

4-45 

59-48 

42-08 

53-88 

-.322 

-24 

+  12 

+  6 

—  328 

I7'54 

—  103 

4 

-  6-7 

1918. 

June    5 

1274 

51-8 

—  7.  31-14 

+  o.     5-95 

+  7-     2-03 

-o.  37-06 

-i.  48-77 

+  -2IO 

-24 

+  12 

+   2 

+  •200 

6 

1277 

53-0 

31-03 

5-57 

1-98 

37-99 

49-01 

+  •095 

-24 

+  12 

+   2 

+  •085 

13 

1282 

56-6 

31-10 

5-49 

2-12 

48-75 

+  •121 

—  22 

+  2O 

+   3 

+  •122 

I 

15 

1285 

48-6 

5-83 

•60 

38-26 

49-27 

—  •065 

—  2O 

+  13 

.3 

-•075 

16 

1288 

48-6 

31-01 

5-85 

•75 

38-28 

49-06 

—  •041 

-24 

+  11 

+   i 

-•053 

18-43 

+•056 

5 

+  4'9 

22 

1291 

52-7 

30-91 

5-83 

•95 

38-07 

48-88 

+  -I72 

-24 

+  11 

+    2 

+  •161 

29 

1293 

57'3 

30-77 

5-98 

•82 

48-76 

+  •242 

-24 

+  11 

+  4 

+  •233 

July     2 

1296 

56-8 

31-08 

5-8! 

•oo 

37-98 

49-04 

+  •129 

-24 

+  12 

+  4 

+  •121 

3 

1299 

55-2 

31-20 

5-69 

•70 

38-18 

49-05 

—  -O2I 

-24 

+  12 

+   3 

—  •030 

8 

1303 

657 

5-71 

•84 

37-88 

48-96 

+  •138 

—  2O 

+  14 

—  ii 

+  •121 

9 

1306 

55-i 

31-12 

5-84 

•86 

38-28 

49'  1  5 

+  •017 

-24 

+  12 

+    2 

+  -OO7 

18-50 

+  -IO2 

6 

~   I-7 

12 

1308 

55-1 

31-07 

5-62 

•74 

38-20 

49-10 

—  -OI4 

-24 

+  12 

+    2 

O24 

18 

1311 

59-1 

31-05 

5-76 

•79 

38-16 

49-06 

+  •042 

-24 

+  12 

+    4 

+  •034 

30 

1316 

65-7 

.   . 

•01 

38-23 

48-88 

+  -H3 

-30 

+  '9 

-15 

+  -II7 

Aug.    6 

1318 

60-8 

30-90 

6-01 

'8.1 

38-I3 

48-98 

+  •153 

-24 

+  12 

+   4 

+  -H5 

7 

1319 

64-4 

31-19 

5-87 

•59 

38-33 

—  •065 

-17 

+  22 

+    2 

—  •058 

18-57 

+  •043 

5 

-  9-0 

REMARKS. 

The  trails  of  star  No.  i  are  faint  on  many  plates. 

The  trails  on  plates  Nos.  474,  681,  866,  1083,  1277  are  faint  and  broken 

The  trails  on  plates  Nos.  157,  855,  884  are  generally  faint  owing  to  bad 

owing  to  clouds. 

definition. 
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GROUP   XIII. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

'3 

'4 

'5 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  oi 
Group. 
Unit 

tion  foi 
Proper 
Motion 
Unit 

tion 
for 
Temp. 
Unit 

Corrector 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4- 

5.  6- 

7.  »• 

9,  10. 

'•001. 

'•001. 

'•00!. 

1911. 

°F. 

/            it 

f           n 

/           /; 

,        „ 

/        // 

H 

// 

1900+ 

it 

Sept.    7 

8 

.  , 

+  6.  52-21 

+  4.    52-20 

-4-     5-39 

—  283 

+  13 

+  21 

-•249 

8 

10 

.  . 

-3-  56-58 

51-77 

52-65 

5-42 

—  •284 

+  12 

+  H 

261 

15 

H 

56-24 

52-65 

5-4i 

—  •078 

+  20 

—  12 

—  •070 

11-69 

--I93 

3 

-16-3 

1912. 

June  23 

133 

58-2 

-o.     4-35 

-3-  49-37 

+  6.  59-93 

+  5-      -38 

-3-  55-32 

+  •181 

+  30 

-24 

-   5 

+  •182 

26 

136 

55-8 

49-60 

59-81 

•i5 

+  •007 

+  10 

+   8 

-13 

+  •012 

28 

139 

557 

4-11 

49-40 

59-66 

•24 

55-37 

+  •132 

+  30 

-24 

-  4 

+  -I34 

12-48 

+  •109 

3 

+  4-5 

July   12 

144 

70-0 

4'44 

49-50 

59-96 

o-94 

+  •026 

+  32 

-35 

—  22 

+  -OOI 

13 

146 

69-2 

4-18 

49-54 

60-02 

•52 

55-31 

+  •230 

+  30 

-27 

-     8 

+  •225 

H 

149 

70-2 

4-14 

49-57 

60-21 

•68 

55-28 

+  •308 

+  30 

-27 

-   8 

+•303 

Aug.    2 

158 

55-0 

49-43 

60-02 

•  32 

55-41 

+  •167 

+  12 

+  10 

-  5 

+•184 

12-54 

+  •179- 

4 

-  2-6 

Sept.    6 

162 

54-5 

.   . 

49-47 

60-00 

•27 

+  -I55 

+  10 

+  i3 

—  12 

+  •166 

9 

165 

50-8 

.   . 

49-93 

5975 

•50 

55-45 

-•116 

+  12 

+  12 

-   3 

-•095 

20 

168 

52-4 

4'34 

49-64 

60-15 

•ii 

55-36 

+  -IIO 

+  30 

-36 

-   3 

+  •101 

12-69 

+  •057 

3 

—  16-9 

1913. 

June  27 

261 

55-0 

+  o.     1-44 

-3-  42-87 

+  7-     773 

.  . 

-3-  45-8o 

+  •097 

+  30 

-23 

+  •104 

July     i 

263 

57-5 

2-15 

.  . 

+  5-     9-55 

45-88 

+  •220 

+  50 

-57 

—    2 

+  •211 

ii 

265 

597 

1-85 

42-70 

7-64 

9-58 

45-96 

+  -I54 

+  30 

—  26 

-  6 

+  •152 

13-50 

+  •156 

3 

+   2-3 

30 

267 

56-9 

1-22 

42-73 

7-56 

9-56 

+  •00  1 

+  32 

-39 

-   5 

—  •on 

3i 

269 

60-8 

•27 

42-61 

7-56 

9-99 

46-10 

+  •096 

+  30 

-30 

-  7 

+  -089 

Aug.    6 

272 

56-0 

77 

42-78 

7-54 

9-57 

45-73 

+  -I45 

+  30 

-3i 

-   5 

+  •139 

13-58 

+  •073 

3 

-  7-i 

22 

278 

63-8 

•37 

42-64 

7-38 

9-46 

—  -002 

+  32 

-43 

—   8 

—  -O2I 

25 

281 

63-2 

•59 

42-74 

7-33 

9-66 

45-95 

+  •048 

+  3° 

-3i 

-   8 

+  •039 

28 

286 

66-9 

•71 

42-47 

7-29 

9-63 

+  -I45 

+  32 

-44 

-  9 

+  •124 

Sept.    8 

290 

60-2 

•65 

42-51 

9-63 

45-89 

+  •127 

+  4° 

-63 

+  5 

+  •109 

1  1 

296 

63-0 

42-71 

7-38 

9-55 

45-96 

+  •045 

+  12 

+  12 

—  10 

+  •059 

12 

297 

60-0 

'  '  -67 

42-81 

7-18 

9-23 

45-79 

-•031 

+30 

-35 

-   7 

-•043 

15 

301 

54'5 

"43 

42-63 

7'43 

9-49 

45-62 

+  •093 

+  3° 

-36 

-  4 

+  -083 

I? 

3°S 

57M 

•61 

42-63 

7-26 

9-44 

45-7I 

+  •065 

+  3° 

-36 

-  6 

+  •053 

13-68 

+  -056 

8 

-15-8 

1914. 

June  23 

467 

55-0 

+  o.     7-68 

-3-  35-97 

+  7.  14-71 

+  5.   17-70 

-3-  36-47 

-•053 

+  3° 

-24 

-   5 

—  •052 

24 

470 

60-5 

7-40 

36-34 

14-65 

17-94 

—  •164 

+  32 

-32 

-14 

—  I78 

26 

475 

56-8 

36-15 

14-36 

I7-55 

36-41 

—236 

+  12 

+   8 

-  7 

-•223 

27 

478 

63-7 

7-62 

36-21 

14-44 

17-68 

36-62 

—  •203 

+  3° 

-24 

—  10 

—  •207 

29 

481 

67-2 

7-38 

36-29 

14-36 

17-57 

36-62 

-•302 

+  30 

-24 

—  12 

—  •308 

3° 

484 

68-8 

36-37 

14-56 

17-69 

36-46 

—  220 

+  12 

+   8 

-13 

--2I3 

July     4 

487 

55-8 

7-27 

36-22 

14-64 

18-02 

36-77 

—  •196 

+  30 

-26 

-  6 

—  •198 

6 

49° 

55'4 

36-30 

14-50 

-•230 

O 

+  22 

-  9 

--2I7 

14-49 

-  198 

7l 

+  4-° 

9 

494 

62-9 

7'43 

36-38 

14-79 

17-55 

36-39 

—  182 

+30 

-27 

—  10 

—  •189 

Aug.    7 

502 

59'4 

6-96 

36-31 

14-58 

17-88 

36-94 

--35I 

+30 

-30 

—    8 

-'359 

14-56 

-  274 

2 

-  4-1 

12 

504 

62-8 

7-46 

36-11 

14-69 

17-91 

36-42 

-•077 

+30 

-31 

—  10 

—  •088 

H 

507 

64-1 

7-58 

36-10 

14-70 

36-57 

—  •070 

+30 

—  28 

-•068 

Sept.    2 

5'7 

63-0 

7-40 

35-81 

14-58 

17-91 

36-34 

-•037 

+  30 

-34 

-  9 

—  •050 

ii 

521 

58-2 

7'97 

35-98 

14-68 

17-81 

36-21 

—  •069 

+30 

-35 

-  7 

—  •08  1 

14-65 

-•071 

4 

-13-2 

1915. 

1  July     5 

693 

65-0 

-3.  29-43 

+  7.  22-04 

+  5.  26-67 

-3.  26-86 

—  •026 

+  12 

+  9 

-14 

—  019 

12 

698 

58-3 

+  o.   13-28 

29-56 

21-94 

26-60 

27-25 

-•350 

+  30 

—  28 

—   8 

—  356 

15-52 

--187 

2 

+   0-8 

26 

701 

57'4 

13-19 

29-53 

-.322 

+  55 

-99 

+  10 

—356 

28 

7°3 

58-7 

13-22 

22-02 

26-05 

27-37 

--404 

+  35 

-32 

-13 

-•414 

29 

707 

58-0 

13-16 

29-56 

21-72 

25-95 

27-00 

—  387 

+  30 

-24 

—   8 

-•389 

15-57 

-'393 

2j 

-   5-7 

A"K-  *3 

712 

60-5 

13-02 

29-68 

21-79 

26-22 

27-28 

—  •426 

+  30 

-3i 

—  10 

—437 

I? 

7*4 

61-2 

13-41 

21-88 

26-10 

26-89 

—258 

+  35 

-33 

-16 

-•274 

18 

716 

60-2 

13-29 

29-57 

21-83 

26-18 

27-17 

—  328 

+  30 

-32 

—  10 

—  34° 

Sept.    6 

720 

60-0 

13-10 

29-85 

21-99 

-.440 

+  33 

-52 

-   i 

—  460 

8 

721 

62-6 

i3'4' 

29-53 

21-98 

26-24 

27-60 

--341 

+  30 

-34 

ii 

—  356 

10 

723 

59'3 

i3-5i 

29-53 

21-99 

26-15 

27-09 

-•231 

+  30 

-34 

-    8 

-•243 

15-65 

—  •369 

6 

-I3-7 
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GROUP  XIII.—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

'3 

'4 

15 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  oi 
Group. 
Unit 

tion  for 
Proper 
Motion 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

If   2- 

3.  4- 

5,  6. 

7,  8. 

9»  Io- 

"-OOI. 

"-OOI. 

"-OOI. 

1916. 

o  jf 

/               // 

/        // 

, 

/                  It 

/        it 

H 

// 

1900  + 

// 

June  21 

865 

55-8 

+o.   18-97 

—  3.   22-69 

—  •420 

+  55 

—  82 

+  7 

-•440 

25 

867 

56-1 

19-50 

22-55 

+  7-  29-55 

+  5-  34-78 

-3-   i7-3i 

-•103 

+  30 

-24 

-  7 

—  •104 

3° 

870 

53-3 

19-62 

23-15 

30-08 

34-83 

17-30 

—079 

+  30 

-24 

-  5 

—  •078 

July     i 

873 

54-8 

19-50 

22-84 

29-50 

34-80 

I7-3I 

—  I6S 

+  30 

-25 

-  6 

—  166 

3 

875 

557 

19-42 

22-58 

29-74 

34-93 

17-25 

-•045 

+  3° 

—  26 

-  6 

-•047 

4 

878 

58-6 

19-78 

23-00 

29-63 

34-72 

17-28 

-•124 

+  30 

—  26 

-   8 

-•128 

5 

881 

60-0 

19-53 

22-76 

29-34 

35-06 

17-20 

-•103 

+  3° 

—  26 

-  9 

—  -108 

7 

882 

58-6 

19-66 

22-44 

29-37 

34-79 

17-55 

-•131 

+  3° 

—  26 

-   8 

--I35 

16-50 

-•131 

1\ 

+    2-6 

28 

888 

65-0 

19-72 

22-67 

29-41 

34-72 

17-42 

—  »44 

+  30 

-29 

—  12 

-•155 

29 

890 

65-0 

19-09 

22-98 

28-76 

34-7I 

17-01 

—381 

+  3° 

-29 

—  12 

-.392 

3i 

894 

69-1 

19-25 

22-66 

29-17 

35-28 

17-76 

—  •240 

+  30 

-29 

-I4 

-•253 

Aug.     i 

896 

69-2 

19-29 

22-89 

29-41 

34'69 

17-49 

—  •296 

+  30 

-30 

-I4 

-•310 

3 

902 

70-0 

19-70 

22-77 

29-47 

34-89 

17-21 

—  •082 

+  30 

-30 

-14 

—  •096 

4 

906 

59-8 

19-18 

22-12 

29-54 

34-97 

17-33 

—049 

+  30 

-30 

-  9 

—  •058 

S 

910 

63-2 

19-49 

22-86 

29-50 

34-36 

17-61 

—  •328 

+  30 

-30 

—  10 

—338 

16-58 

-•217 

7 

-    7-1 

Sept.    8 

920 

59'4 

'9'54 

22-65 

29-31 

34-I7 

17-49 

-•319 

+  30 

-35 

-  9 

-•333 

13 

922 

56-7 

19-46 

22-85 

29-37 

17-36 

—  -202 

+  30 

-35 

—    2 

—  •209 

H 

926 

51-1 

19-41 

22-78 

29-39 

35-oo 

17-32 

—  156 

+  30 

-35 

-     I 

—  •162 

16-70 

-•235 

3 

-17-0 

1917. 

' 

June  26 

1081 

55-2 

+o.  25-81 

—  3.     1  6-08 

.   . 

.   . 

—  •085 

+  55 

-83 

+   7 

—  -106 

July     6 

1081; 

54'3 

25-61 

I5-78 

+  7-  37-03 

+  5-  43-26 

-3-     7-69 

—  069 

+  30 

-26 

-  7 

—  •072 

17-50 

—  •085 

•i 

+   1-9 

ii 

1088 

57-6 

l6-O3 

37-09 

43-50 

7-91 

—  084 

+  12 

+  9 

—   8 

-•071 

12 

1089 

61-3 

25-48 

I5-93 

37-26 

43-61 

7-65 

+  -OOI 

+  30 

-27 

—  ii 

—  •007 

16 

1092 

59-0 

25-56 

16-10 

37-01 

43-54 

7-68 

—  088 

+  30 

-27 

-   8 

-•093 

'9 

1096 

64-1 

25-69 

37-45 

43-68 

7-59 

+  'H9 

+  35 

-29 

—  22 

+  -I33 

25 

IIOO 

67-8 

25-33 

15-97 

36-99 

43-51 

7-92 

—  165 

+  30 

-29 

-15 

-•179 

28 

1103 

68-0 

25-61 

16-11 

37-i8 

43-3I 

7-9° 

--I35 

+  30 

-29 

-15 

-•149 

'7-54 

—  -061 

6 

-   2-6 

Aug.  23 

1108 

60-2 

25-55 

15-81 

36-96 

43-28 

7-93 

—  •140 

+  30 

-33 

-  9 

-•152 

29 

IIIO 

59-0 

36-89 

43-52 

7-81 

—  •090 

+  13 

+  21 

—  22 

—  •078 

31 

III2 

25-50 

I5-93 

37-09 

43-34 

7-91 

-•115 

+  30 

-34 

-  9 

—  128 

Sept.    i 

III3 

S7'5 

25-49 

16-10 

36-96 

43-33 

7-84 

—  185 

+  30 

-34 

-  8 

-•197 

4 

III9 

63-0 

25-56 

15-78 

37-03 

43-37 

7-61 

-•039 

+  30 

-34 

—  12 

-•055 

10 

1121 

59'5 

25-20 

16-18 

36-78 

43-30 

7-77 

—285 

+  30 

-35 

—  IO 

—  •300 

17-67 

—  168 

6 

—  14-8 

1918. 

June  29 

1294 

56-3 

+  o.  32-01 

-3-     8-94 

+  7-  45-oi 

+  5-  52-11 

-2.  57-88 

+  •253 

+  30 

-24 

—  II 

+  •248 

July     2 

1297 

55-9 

31-76 

9-3i 

44-64 

52-09 

58-01 

+  •126 

+  3° 

-25 

—  10 

+  •121 

3 

1300 

53-6 

31-72 

9-10 

44-47 

52-00 

58-13 

—  -018 

+  30 

-25 

-  6 

—  •019 

8 

1304 

63-8 

31-61 

9-12 

45-19 

51-99 

58-12 

+  -IOO 

+  3° 

—  26 

-13 

+  •091 

9 

1307 

53-8 

31-71 

9-29 

44-43 

52-12 

57-99 

-•013 

+  3° 

—  26 

—  6 

--OI5 

18-50 

+  •053 

5 

+   1-9 

12 

1309 

53-8 

31-90 

9-°3 

44-49 

51-85 

58-16 

+  •002 

+  30- 

-27 

—  6 

—  -OOI 

18 

1312 

58-7 

31-90 

9-07 

52-07 

58-15 

+•056 

+  4° 

-50 

+•046 

27 

1313 

57-0 

.  . 

8-88 

44-67 

52-12 

57-95 

+•185 

+  12 

+  9 

—  IO 

+•196 

3° 

r3'7 

64-4 

.  . 

9-22 

44-7I 

52-10 

58-02 

+  •086 

+  12 

+  9 

-H 

+•093 

Aug.    7 

1320 

62-8 

.  . 

44-62 

52-36 

58-18 

+•147 

+  13 

+  18 

-27 

+•151 

18-56 

+  •096 

5 

-   4'4 

9 

1323 

61-4 

31-85 

'  8-75 

44-82 

51-99 

57-83 

+  •208 

+  30 

-3i 

-13 

+•194 

'4 

1326 

66-0 

31-75 

9-07 

44-60 

52-03 

58-29 

—  •004 

+  30 

-3i 

-16 

—  -O2I 

15 

1328 

64-2 

31-82 

8-97 

44-65 

51-92 

57-98 

+•104 

+  30 

-3i 

-13 

+  •090 

20 

I33i 

67-5 

9-10 

44-47 

51-70 

58-22 

-•095 

+  12 

+  10 

-18 

—  •Ogl 

21 

1333 

70-9 

31-62 

9-41 

44-45 

52-09 

58-35 

—  128 

+  30 

-32 

-17 

-•147 

Sept.    6 

I342 

63-8 

31-69 

9-46 

44-5I 

52-02 

58-18 

-•094 

+  30 

-34 

-13 

—  •III 

10 

'344 

55-0 

31-90 

9-20 

44-77 

52-02 

58-02 

+•085 

+  30 

-35 

—   8 

+  •072 

18-64 

—  -002 

7 

-12-5 

REMARKS. 

The  trails  on  plates  Nos.  286,  720,  878,  926,  1323  are  faint  and  broken  owing  to  clouds. 

ROYAL  OBSERVATORY,  GREENWICH. 
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GROUP  XIV. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

'4 

'5 

16 

'7 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  o: 
Group. 
Unit 

tion  foi 
Proper 
Motion 
Unit 

tion 
for 
Temp. 
Unit 

Correctec 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight 

Mean 

Aberra- 
tion 
Factor. 

I,   2. 

3,  4- 

5.  6- 

7.  8. 

9»  i  °« 

"•001. 

"•OOI. 

"-OOI. 

191  1. 

°F. 

/        « 

,        „ 

,     „ 

/                 // 

,         „ 

• 

// 

1900+ 

" 

Sept.    7 

9 

—  3.    16-02 

+  2.    28-38 

-3-  37-89 

+  1.    18-86 

-•105 

-15 

+   6 

-•II4 

IS 

IS 

15-86 

28-28 

37-82 

19-08 

—  -018 

-15 

+  6 

—  •027 

25 

2-1 

16-19 

28-21 

-•285 

-  5 

+  15 

-•275 

11-70 

—  •III 

»* 

—  14-8 

Oct.      4 

29 

I5-97 

28-35 

18-87 

--II3 

-J 

•+n 

-•105 

6 

31 

16-17 

28-43 

38-15 

18-82 

—  203 

-15 

+  7 

—  -211 

9 

34 

16-20 

28-27 

37-85 

18-90 

-•154 

-15 

+   7 

—  •l62 

10 

35 

16-06 

28-56 

37-85 

18-92 

—  •045 

-15 

+  7 

-•053 

12 

38 

16-02 

28-I5 

38-35 

18-70 

—  •269 

-15 

+  7 

-•277 

18 

40 

•• 

28-33 

38-02 

—  158 

—  IO 

-  2 

•• 

-•170 

11-77 

-•162 

51 

—  18-6 

1912. 

July  ii 

H3 

63-0 

-3-     4'99 

+  2.    40-36 

-3-  25-10 

+  1.    32-76 

+  •160 

-15 

+  5 

+  4 

+  -I54 

13 

H7 

68-0 

S-H 

32-80 

+  •14° 

—  20 

+  n 

+    8 

+  -I39 

»4 

150 

69-5 

S-u 

40-69 

24-97 

32-92 

+  •289 

-15 

+  5 

+   6 

+  •285 

15 

152 

68-5 

5-00 

40-48 

25-11 

32-73 

+  •180 

-15 

+   5 

+  6 

+  -I76 

Aug.     i 

iSS 

56-2 

4-83 

40-26 

32-64 

+  •'45 

-   3 

+  9 

—     2 

+  -I49 

12-53 

+  •185 

4* 

+    1-8 

Sept.    2 

159 

53-8 

5-05 

40-58 

25-03 

32-84 

+  •239 

-15 

+  6 

+    2 

+  •232 

9 

1  66 

497 

4-80 

40-45 

25-45 

32-72 

+  -I37 

-15 

+  6 

+     I 

+  -I29 

20 

169 

51-8 

5-04 

40-27 

25-21 

32-50 

+  •035 

-15 

+  6 

+    2 

+  •028 

12-69 

+  •129 

3 

-14-2 

Oct.        2 

171 

46-2 

40-52 

24-96 

32-68 

+  -227 

-  7 

0 

+  -22O 

7 

179 

5i-4 

"5-16 

4°'39 

25-26 

32-61 

+  •049 

-15 

+  6 

+    2 

+  •042 

9 

181 

5i-3 

4'93 

40-36 

25-11 

32-67 

+  •153 

-15 

+  6 

+     2 

+  -I46 

12-76 

+  -I37 

3 

-18-3 

1913- 

Julv  ii 

266 

58-7 

-2.    54-65 

+  2.  51-84 

—  3.   12-80 

+  1.    46-03 

-•154 

-15 

+  5 

+    2 

-•162 

Aug.     8 

273 

56-5 

54-73 

51-81 

12-92 

46-13 

—  167 

-15 

+  5 

+     I 

--I76 

13-56 

—  •169 

2 

+   3-o 

ii 

275 

60-6 

54-25 

51-90 

12-70 

46-00 

—  •014 

-IS 

+  5 

+     I 

—  -O23 

22 

279 

61-9 

54-68 

51-92 

12-51 

45-97 

—  •076 

-15 

+  5 

+     2 

—  •084 

23 

280 

58-9 

54-47 

51-96 

12-69 

45-97 

—  060 

-'5 

+  5 

+     I 

—  •069 

25 

282 

62-0 

54-61 

52-09 

12-58 

46-28 

+  •044 

-IS 

+   5 

+    2 

+  -036 

28 

287 

65-8 

54-31 

12-47 

46-38 

+  •211 

-30 

+  6 

+  13 

+  -2OO 

29 

288 

65-1 

54-45 

52-23 

12-64 

46-28 

+  -IOI 

-IS 

+   5 

+    2 

+  -°93 

Sept.    6 

289 

58-1 

52-03 

12-62 

46-21 

+  •043 

—  10 

o 

+     I 

+  •034 

8 

291 

59'4 

52-18 

12-58 

46-25 

+  •122 

—  10 

o 

-     2 

+  -IIO 

12 

298 

58-7 

54-34 

5I-99 

12-99 

46-10 

—  -061 

-15 

+  6 

+     I 

—  •069 

15 

302 

53-5 

54-34 

52-19 

12-61 

46-13 

+  •091 

-15 

+  6 

+     I 

+  -083 

13-66 

+  -O22 

10 

—  10-8 

24 

306 

61-7 

54-35 

52-03 

12-49 

46-36 

+  -I36 

-IS 

+  6 

+     2 

+  •129 

26 

310 

67-3 

54-37 

52-02 

12-49 

46-62 

+  -I93 

-15 

+   6 

+     3 

+  -I87 

Dot.     9 

3'5 

537 

52-38 

13-06 

46-13 

013 

—  10 

o 

—     2 

—  •025 

16 

317 

55'9 

54-46 

52-06 

46-19 

+  •038 

-   3 

+  12 

-   3 

+  •044 

i? 

3i9 

53-6 

52-06 

12-22 

45-97 

+  -I03 

—  10 

O 

-    I 

+  •092 

22 

321 

5i-9 

54-42 

52-09 

12-54 

46-15 

+  -068 

-15 

-  7 

+  I 

+  •047 

I3-77 

+  •079 

6 

-18-3 

I9H. 

July  22 

496 

64-0 

-i.  44-21 

+  3-     3-35 

—  2.    60-62 

+  i-  59-oi 

-•527 

-15 

+  5 

-•537 

Aug.     5 

499 

58-2 

43-97 

3-5i 

60-34 

59-49 

—  236 

-15 

+   5 

—  •246 

I4-57 

-•392 

2 

—     2-O 

12 

S°5 

61-6 

43-68 

3-75 

60-05 

59-37 

—  •084 

-15 

+  5 

-•094 

21 

510 

63-0 

43-79 

3-34 

60-30 

59-60 

—  •198 

-15 

+  6 

-•207 

Sept.    2 

518 

63-0 

43-80 

3-83 

6O-  1  2 

59-75 

+  -OO6 

-15 

+  6 

—  •003 

1  1 

522 

56-9 

43-87 

3-68 

60-04 

59-65 

-•055 

-IS 

+   6 

—  064 

14-65 

—  •092 

4 

—  IO'4 

23 

523 

57'4 

43-65 

3-54 

59-9I 

59-44 

-•049 

-15 

+  6 

—  •058 

24 

526 

56-9 

43-70 

3'73 

60-04 

59-65 

•ooo 

-15 

+  6 

—  009 

25 

528 

58-8 

43-81 

3-89 

60-04 

59-69 

+•025 

-15 

+  6 

+  •016 

3° 

537 

50-8 

43-56 

3-34 

60-13 

59-53 

-•114 

-15 

+   7 

—  -122 

Oct.      7 

54° 

52-0 

44-14 

4-22 

6O-25 

59-60 

—  •029 

-15 

+   7 

-•037 

I4-74 

042 

5 

-I7-2 

1915. 

July  28 

704 

57'3 

-2.     3.V48 

+  3-   15-08 

-2.    47-72 

+  2.     I2-72 

—418 

-15 

+   5 

—  •428 

29 

708 

57-2 

33-02 

15-28 

47-83 

12-89 

—  •239 

-15 

+   5 

-  - 

-•249 

72 
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GROUP  XIV.—  continued. 

' 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

14 

15 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 

Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4. 

5,  6- 

7,  8- 

9,  10. 

*-OOI. 

"-OOI. 

"-OOI. 

1915. 

°F. 

/               H 

,        „ 

,        „ 

,        „ 

,        * 

• 

• 

1900+ 

• 

Aug.    4 

710 

59-6 

-2.    33-34 

+  3-   15-19 

-2.   47-51 

+  2.  12-75 

--299 

-15 

+  5 

-•309 

15-58 

-•329 

3 

-    2-4 

13 

713 

597 

33-30 

15-18 

47-98 

12-62 

-'437 

-15 

+  5 

.  . 

-'447 

17 

715 

60-3 

33-32 

15-13 

47-39 

.  . 

—203 

-30 

+  7 

+  5 

—  -221 

18 

717 

59-1 

33-34 

14-99 

47-75 

.  . 

-•377 

-30 

+  7 

+  5 

-•395 

Sept.    8 

722 

61-8 

33-26 

14-70 

47-69 

12-55 

-•491 

-15 

+  6 

—  •500 

10 

724 

58-3 

32-95 

14-96 

47-60 

12-86 

-•249 

-15 

+  6 

—258 

15-65 

-•364 

5 

—  10-2 

21 

727 

57-9 

33-19 

I5-38 

47-56 

12-98 

—  •164 

-15 

+  6 

-•173 

29 

732 

46-8 

33-04 

15-67 

47-29 

13-18 

+  •064 

-15 

+  6 

+  •055 

Oct.      3 

738 

53'4 

33-20 

15-42 

47-47 

13-01 

—  •126 

-15 

+  7 

-•134 

20 

741 

48-8 

33-02 

15-41 

47-33 

13-09 

-•031 

-15 

+  7 

.   , 

-•039 

29 

746 

46-7 

33-21 

'5M-9 

47-58 

I3-45 

—  •030 

-15 

+  7 

•• 

—  •038 

15-77 

-•066 

5 

—  18-0 

1916. 

July   15 

883 

58-0 

+  3-  27-24 

-2.  35-04 

+  2.    26-52 

—  187 

-  7 

o 

r 

—  199 

'9 

885 

61-0 

27-28 

35-00 

26-70 

—  -IO2 

0 

-  7 

-•116 

3° 

891 

68-5 

—  2.    22-66 

27-13 

26-49 

—  -2OI 

—  15 

+  5 

-   3 

—  •214 

Aug.     i 

897 

67-8 

22-59 

26-46 

35-12 

26-56 

—  •270 

T  r 

+  5 

4 

—283 

3 

903 

68-3 

22-53 

27-57 

35-08 

26-6l 

084 

-15 

+  5 

•   3 

--097 

4 

907 

58-3 

22-76 

27-31 

35-01 

.  . 

--I83 

-30 

+  7 

+   3 

—  203 

5 

911 

62-4 

22-86 

27-06 

35-06 

26-50 

-•3H 

-15 

+  5 

-   3 

-.327 

16-57 

—  206 

7 

—     2-O 

Sept.    6 

919 

60-1 

26-95 

35-06 

26-64 

—  •250 

-  7 

o 

-  6 

—  •263 

8 

921 

58-4 

22-63 

27-07 

35-18 

26-42 

-.304 

-15 

+  6 

2 

-•315 

13 

923 

55-5 

22-81 

26-99 

35-09 

26-69 

—  •280 

-15 

+  6 

-  i 

—  •290 

H 

927 

50-2 

22-33 

27-14 

35-05 

26-90 

—  •063 

—  15 

+  6 

-  i 

--073 

18 

93o 

52-2 

22-86 

27-08 

-•390 

-  5 

+   3 

-    2 

-'394 

'9 

931 

50-8 

35-04 

26-57 

—  I8S 

-25 

+  9 

.  . 

—  -2OI 

16-70 

—  •248 

5 

-I4-5 

21 

933 

51-8 

22-76 

27-08 

35-00 

26-56 

-•253 

+  6 

+     I 

—  •261 

23 

938 

56-1 

26-89 

25-97 

-•660 

+  15 

+   3 

—  15 

—  657 

25 

939 

59-7 

22-59 

27-10 

35-34 

26-35 

—334 

—  15 

-  6 

—    2 

-'357 

27 

944 

57-8 

27-07 

35-00 

26-49 

—  240 

« 

o 

r 

-•252 

Oct.     9 

946 

60-  1 

22-71 

26-90 

35-27 

26-6l 

-'357 

j  r 

+  7 

—    2 

--367 

21 

953 

43-8 

22-77 

26-99 

35-17 

26-45 

-•353 

-15 

+   7 

—  361 

26 

960 

48-2 

26-99 

35-22 

26-40 

—  372 

o 

T 

—  •380 

16-76 

-•354 

61 

-I7-8 

July  12 

1090 

60-8 

+  3-   39'  1  2 

—  2.    22-21 

+  •030 

—  10 

T 

—  IO 

+  •009 

16 

1093 

58-2 

—  2.    11-41 

39-02 

22-35 

+  2.    40-35 

+  •023 

-15 

+  5 

-  3 

+  -OIO 

19 

1097 

63-1 

n-66 

39-08 

22-15 

40-23 

—  •009 

-15 

+  6 

-  4 

—  -022 

25 

IIOI 

66-9 

11-81 

38-92 

22-46 

40-27 

—151 

-15 

+   5 

-   5 

—  166 

28 

1104 

66-6 

11-78 

39-01 

22-22 

40-43 

-•023 

-15 

+   5 

-  6 

-•039 

17-55 

—  •046 

4* 

+  0-7 

Aug.    22 

1  107 

68-3 

•97 

39-02 

22-29 

40-37 

—  103 

-15 

+  6 

r 

-•117 

23 

1109 

58-8 

•89 

39-24 

22-49 

40-23 

—  •109 

-15 

+  6 

-  3 

—  •121 

29 

III! 

57-8 

38-88 

22-38 

40-22 

-•162 

-  7 

o 

-  6 

-•175 

Sept.    i 

III4 

56-9 

•91 

38-87 

22-32 

40-32 

--144 

-15 

+  6 

-  4 

--I57 

4 

I  I  20 

61-4 

•65 

39-07 

22-35 

40-29 

—  •040 

-15 

+  6 

-  4 

-•053 

10 

1122 

59-0 

•76 

38-91 

22-48 

39-88 

-•245 

-15 

+  6 

-   3 

—  257 

17-66 

—'47 

6 

-11-4 

20 

1124 

57-0 

•86 

39-08 

22-67 

40-36 

-156 

-15 

+  6 

-   3 

—  168 

21 

1128 

56-3 

•86 

38-59 

22-47 

40-30 

—242 

-15 

+  6 

—     2 

-•253 

24 

•70 

-•075 

-4° 

+  27 

+  12 

—  •076 

27 

II3O 

57-5 

38-88 

22-62 

40-06 

—  •300 

—  7 

0 

—  7 

-•3H 

Oct.      5 

1136 

47-8 

n-73 

38-83 

22-45 

40-07 

—  •203 

-15 

+  7 

-  i 

—  -212 

9 

1138 

48-0 

11-83 

38-87 

22-78 

40-24 

-•257 

-15 

+  7 

T 

-•266 

II4O 

45-o 

11-67 

38-97 

22-41 

40-10 

-•138 

-15 

+  7 

—  I46 

17-75 

-•215 

61 

-17-6 

1918. 

July  27 

1314 

56-2 

—  2.       0-83 

+  3-  50-98 

—  2.       9-61 

+  2.    53-82 

+  •049 

-15 

+  5 

-   3 

+  •036 

Aug.    7 

1321 

61-5 

0-98 

50-95 

9'8l 

53-86 

—  •036 

-IS 

+  5 

-  5 

--05I 

9 

1324 

60-6 

0-76 

51-07 

9-56 

54-11 

--I75 

-15 

+  5 

-  4 

—  •189 

18-59 

-•068 

3 

•   3'8 

'4 

1327 

64-3 

0-96 

50-87 

54-08 

-•043 

-15 

+   5 

-  4 

-•057 
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GROUP   XIV.—  continued. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

1  1 

12 

'3 

14 

'5 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 

Unit 

tion  for 
Proper 
Motion. 

Unit 

tion 
for 
Temp. 

Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4- 

5,  6. 

7,  8. 

9,  10. 

"•001. 

"•001. 

"•OOI. 

1918. 

°F 

,            ,i 

,        . 

,        , 

,         „ 

,        „ 

• 

" 

1900+ 

• 

Aug.  15 

1329 

637 

—  2.       0-92 

+  3-  50-86 

-2.       9-64 

+  2.    53-90 

+  •008 

-15 

+   5 

-  4 

—  •006 

19 

1330 

65-5 

I-I5 

51-00 

9-78 

54-18 

—  _ 

+  -O22 

—  15 

+   5 

-  4 

+  •008 

20 

1332 

66-0 

O-gO 

50-87 

9-97 

53-90 

—  •067 

-15 

+   5 

-  6 

—  •083 

21 

1334 

69-7 

0'73 

50-99 

9-68 

53-78 

+  •050 

-15 

+  6 

-  7 

+  •034 

Sept.    2 

1337 

57-o 

50-92 

9-85 

53-73 

--II5 

-   7 

o 

-  8 

-•130 

3 

I341 

58-8 

1-05 

50-72 

9-67 

53-64 

-•I29 

—  15 

+   6 

-  4 

—  142 

6 

1343 

62-2 

0-89 

50-83 

9-70 

53-84 

—  -O2I 

-15 

+  6 

-   5 

-•035 

10 

1345 

53-9 

1-02 

51-15 

9-78 

53-78 

—  •009 

-15 

+  6 

-     2 

—  -O20 

15 

1349 

58-8 

1-40 

50-96 

9-66 

53-82 

+  •014 

-15 

+  6 

-  4 

+  -OOI 

18-65 

—  •041 

IO 

-10-5 

23 

1353 

52-7 

I-OI 

50-97 

9-74 

54-03 

+  •021 

-15 

+  6 

—     2 

+  -OIO 

28 

1357 

50-1 

1-03 

50-77 

9-69 

+  •008 

-15 

+  6 

-     2 

—  •OO3 

Oct.     4 

1364 

5o-9 

0-83 

50-79 

9-56 

53-74 

—  •OO5 

-15 

+  7 

—    2 

—  •015 

6 

1367 

53-6 

1-18 

50-72 

9'59 

53-86 

-•086 

-15 

+   7 

-   3 

-•097 

7 

1369 

50-0 

0-92 

50-93 

9-69 

53-78 

—  016 

-15 

+  7 

—    2 

—  •O26 

8 

1371 

49-6 

i  -06 

50-95 

9-61 

53-57 

—  •076 

-15 

+  7 

-    2 

-•086 

18-75 

—  •036 

6 

-17-9 

REMARKS. 

The  trails  of  stars  Nos.  i,  3,  and  5  are  faint  on  many  plates.                              The  trails  on  plates  Nos.  717,  746,  927,  939,  1109,  1349  are  faint  owing 

to  bad  definition  and  clouds. 

GROUP  XV. 

1911. 

°F. 

/       a 

, 

, 

/ 

, 

» 

" 

1900+ 

. 

Oct.      4 

30 

+  7-     7-88 

—6.   38-24 

+  i.  26-76 

-•105 

+  23 

g 

—  •090 

6 

32 

7-62 

38-09 

26-73 

-7-     2-38 

-2.    41-57 

-•194 

+  32 

-   5 

—  I67 

12 

39 

7-58 

38-42 

26-50 

2-IO 

-•270 

+  15 

-   5 

—  •260 

18 

4' 

38-34 

26-70 

2-03 

4I-55 

—  165 

+  35 

-   5 

--I35 

11-78 

—  •164 

4 

—  17-0 

1912. 

t 

July    1  4 

151 

68-7 

+  7-  22-43 

-6.  22-45 

+  i.  42-99 

~6.  45-43 

-2.  23-99 

+  •248 

+  32 

-  4 

+  12 

+  •288 

15 

153 

67-3 

22-48 

22-48 

43-J3 

45-56 

24-05 

+  •241 

+  32 

-  4 

+  12 

+  •281 

Aug.     i 

156 

55-o 

22-48 

22-85 

42-74 

45-70 

24-42 

—  -OI2 

+  32 

-  4 

+  6 

+  -O22 

12-55 

+  -I97 

3 

+  4-3 

Sept.  23 

170 

53-5 

22-51 

22-74 

42-94 

45-64 

+  •068 

+  32 

r 

+  4 

+  •099 

Oct.        2 

172 

44-8 

22-60 

22-72 

42-87 

45-29 

23-96 

+  •227 

+  32 

-   5 

+  •254 

7 

1  80 

50-4 

22-54 

22-78 

42-85 

45-75 

24-38 

+  •033 

+  32 

r 

+   3 

+  •063 

9 

182 

50-2 

22-41 

22-70 

42-78 

24-32 

+  •035 

+  32 

p 

+   3 

+  •065 

12-75 

+  •122 

4 

-15-8 

Aug.     8 

274 

55-4 

+7.  36-78 

-6.     7-27 

+  i.  58-77 

—  6.  29-25 

—  2.        7-28 

+  •082 

+  32 

-  4 

+   5 

+  -II5 

13-60 

+  -II5 

i 

-   i-3 

Sept.  24 

307 

60-5 

36-93 

7-59 

28-88 

7-42 

+  •074 

+  32 

-  i 

+  12 

+  -II7 

26 

31  1 

66-2 

36-99 

7-47 

58-95 

29-13 

6-72 

+  -I55 

+  15 

-  5 

+  9 

+  •174 

Oct.     9 

316 

52-9 

7-83 

58-66 

29-12 

7-3I 

-•014 

+  35 

—  7 

+  11 

+  •025 

16 

3i8 

54-0 

36-92 

7-76 

58-66 

29-07 

7-42 

—  •003 

+  32 

-  6 

+   3 

+  -O26 

17 

320 

52-2 

37-09 

7-44 

58-68 

29-25 

7-40 

—  •068 

4-32 

-  6 

+   3 

+  •097 

22 

322 

50-2 

36-80 

7'54 

29-01 

7-30 

+  •054 

+  32 

-     2 

+   5 

+  •089 

13-77 

+  •088 

6 

-16-5 

1914. 

July  22 

497 

63-1 

+  7-  50-79 

-5-  52-97 

+  2.     15-05 

-6.   13-24 

—  I.    50-99 

-'545 

+  32 

-  4 

+  4 

—  '5r3 

Aug.     5 

500 

57-4 

51-27 

52-62 

H-33 

12-77 

50-74 

—  181 

+  32 

-  4 

+  4 

-•149 

H'57 

--33I 

2 

-  0-3 

Sept.  23 

524 

55-6 

51-18 

52-16 

.    . 

12-59 

50-76 

—  038 

+  32 

-   i 

+   7 

•ooo 

24 

527 

56-4 

51-42 

52-44 

I4-37 

12-40 

50-39 

+  •039 

+  32 

-   5 

+  4 

+  •070 

25 

529 

56-9 

52-82. 

I4-84 

13-13 

50-46 

—  134 

+  35 

-  7 

+  16 

—  090 

Oct.     12 

541 

50-6 

5i-3o 

H-43 

12-88 

50-76 

-•185 

+  35 

-  6 

-     2 

—158 

H'74 

-•045 

4 

-14-9 

VARIATION  OF  LATITUDE,  1911-1918. 


ZENITH  TELESCOPE  OBSERVATIONS,  1911-1918. 


GROUP  XV. 

—  continued. 

« 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ii 

12 

13 

14 

15 

16 

'7 

Mean  Z.D.  North. 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 

Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

.Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3,  4- 

5,  6. 

7,  ». 

9,  10. 

"•001. 

"•001. 

"•001. 

1915. 

°F. 

/ 

/                  H 

,        „ 

, 

' 

» 

" 

" 

1900+ 

• 

July  28 

705 

56-2 

+  8.     5-20 

.    , 

+  2.    3O-IO 

—  5.    56-74 

-I-    33-59 

—  410 

+  35 

-  4 

T 

—  •380 

29 

709 

56-7 

5-23 

-5-  37-54 

30-05 

56-66 

3 

3-76 

-•4°5 

+  32 

-  4 

+    2 

-'375 

Aug.     4 

711 

58-9 

5-48 

37-61 

30-06 

-•383 

+  23 

-  7 

—  IO 

-'377 

15-58 

-•378 

3 

+    I'3 

Sept.  29 

733 

46-0 

6-03 

37-o6 

30-57 

55-89 

33-8o- 

+  •090 

+  32 

-   5 

+  '"7 

3° 

735 

477 

5-80 

37-29 

30-32 

56-16 

—  032 

+  *5 

-   5 

—  •022 

Oct.      3 

739 

52-5 

5-87 

37-61 

30-54 

56-46 

33-66 

—  •146 

+  32 

r 

+     I 

—  118 

13 

74° 

55-0 

5-79 

37-29 

30-65 

56-52 

—  •103 

+  J5 

-  7 

-•095 

20 

742 

47-9 

6-23 

36-98 

30-I8 

56-27 

+  •084 

+  '5 

-  7 

+  •092 

29 

747 

46-1 

6-26 

37-4° 

30-53 

56-58 

33-91 

IOO 

+  32 

—   6 

-•0/4 

15-78 

-•017 

6 

—  16-9 

1916. 

July   19 

886 

60-0 

-5-  22-25 

+  2.    46-17 

-5-  39-39 

—  i.   16-60 

—  -OI2 

+  35 

-  5 

+  16 

+  •034 

30 

892 

67-0 

+  8.  20-24 

22-26 

46-10 

40-08 

16-65 

—  -216 

+  32 

-  4 

-•188 

Aug.     i 

898 

66-8 

20-27 

22-32 

45-93 

39-85 

16-99 

--279 

+  32 

-  4 

-•251 

3 

904 

66-8 

20-50 

22-20 

39-75 

16-63 

-•051 

+  32 

-   i 

+  5 

-•015 

4 

908 

57'5 

20-22 

22-10 

46-10 

39-94 

16-63 

-•155 

+  32 

-  4 

-•127 

5 

912 

61-4 

20-24 

22-23 

46-03 

40-01 

16-88 

-•255 

+  32 

-  4 

-•227 

16-58 

—  •129 

6 

+     1-2 

Sept.  19 

932 

50-4 

20-31 

22-34 

46-00 

39-74 

16-92 

—  -211 

+  32 

—  5 

—  •184 

21 

934 

51-2 

20-08 

22-42 

45-87 

40-12 

16-79 

—  •361 

+  32 

-  5 

-•334 

25 

940 

59-1 

20-35 

22-25 

45-98 

39-89 

17-06 

260 

+  32 

-   5 

-•233 

26 

941 

60-2 

2O-I2 

22-37 

.  . 

40-02 

16-74 

—  •284 

+  32 

-   i 

+   7 

—  246 

27 

945 

56-7 

2O-O9 

22-58 

46-09 

40-40 

17-03 

-•452 

+  32 

-  5 

-•425 

Oct.     21 

954 

42-8 

2O-I5 

22-45 

45-87 

39-97 

16-79 

—  326 

+  32 

-   5 

--299 

25 

957 

49-8 

2O-62 

22-28 

45-68 

39-88 

16-95 

-•249 

+  32 

-   5 

222 

26 

961 

47-0 

2O-O4 

22-30 

40-15 

16-66 

—  •3OO 

+  32 

-   i 

+   i 

268 

31 

963 

50-0 

20-16 

22-36 

46-02 

40-03 

16-59 

-•244 

+  32 

-   5 

--2I7 

16-77 

-•270 

9 

-16-1 

1917. 

July  1  6 

1094 

57-9 

+  8.  35-o6 

-5-     6-49 

+  3-     2-17 

-5-  23-83 

-o.  59-48 

—  •OO6 

+  32 

-  4 

-    i 

+  -O2I 

'9 

1098 

62-1 

35-04 

6-88 

2-76 

23-49 

5 

9-52 

+  •090 

+  32 

-  4 

—   i 

+  •"7 

25 

IIO2 

65-9 

34-82 

7-15 

2-15 

23-31 

5974 

--I37 

+  32 

-  4 

—    2 

—  •III 

17-55 

+  •008 

3 

+   4-6 

Sept.  20 

1125 

55-8 

34-64 

7-06 

2-03 

23-35 

59-62 

-I64 

+  32 

-   5 

-     I 

-•138 

21 

1129 

55-8 

34-70 

7-14 

23-43 

59-45 

--I49 

+  32 

T 

+  4 

-•114 

27 

II3I 

56-5 

34-79 

i-93 

23-94 

59-55 

--307 

+  32 

-   5 

-   i 

—  •281 

Oct.     5 

"37 

46-6 

34-87 

6-91 

1-79 

23-56 

59-58 

—  -180 

+  32 

r 

-•153 

9 

"39 

47-1 

34-68 

7-00 

23-43 

5 

9-67 

—  188 

+  32 

-    i 

+   i 

—156 

i5 

1  141 

43-9 

34-55 

6-88 

2-01 

23-49 

59-54 

—  162 

+  32 

—  6 

-•136 

25 

1142 

45-0 

34-77 

7-00 

1-88 

23-23 

5 

9-56 

—  081 

+  32 

—   6 

-•055 

17-76 

-•147 

7 

-15-9 

1918. 

July  27 

1315 

55'4 

+  8.  49-35 

-4-  51-59 

+  3-   18-12 

-5.     6-54 

—  o.  42-42 

+  •087 

+  32 

-  4 

—     2 

+  •"3 

Aug.     7 

1322 

60-9 

51-77 

18-01 

6-83 

42-56 

—  •on 

+  32 

-  4 

-J 

+  •014 

9 

1325 

59-9 

49-63 

51-68 

18-02 

6-86 

4 

2-49 

+  •025 

+  32 

4 

-   3 

+  '°5° 

18-59 

+  •060 

3 

o-o 

Sept.    2 

1338 

55-6 

49-35 

51-87 

17-84 

6-97 

42-51 

-•130 

+  32 

-   5 

-     2 

-•105 

15 

1350 

58-1 

49-43 

5i-47 

17-83 

6-92 

42-64 

-•052 

+  32 

-  5 

-    2 

-•027 

23 

1354 

52-0 

49-35 

51-88 

18-20 

6-84 

42-43 

—  006 

+  32 

-   5 

—    2 

+  •019 

28 

1358 

48-8 

49-30 

51-81 

17-99 

7-14 

42-43 

—  -i  06 

+  32 

r 

¥ 

—  •080 

30 

1359 

46-2 

49-8i 

51-77 

1  8  -oo 

6-77 

4 

2'54 

+  •050 

+  32 

r 

+  •077 

Oct.      3 

1362 

51-8 

49-53 

51-96 

18-21 

6-83 

42-56 

—  -018 

+  32 

-   5 

-     I 

+  •008 

4 

1365 

49-9 

49-52 

52-28 

17-75 

7-00 

42-57 

-•224 

+  32 

r 

-     I 

—  •198 

6 

1368 

52-3 

49-31 

51-75 

17-81 

6-84 

42-71 

-•'35 

+  32 

-  5 

-     I 

—  •IOC 

7 

1370 

49-1 

49-59 

51-76 

18-07 

6-98 

42-38 

+  •012 

+  32 

-   5 

-     I 

+  •038 

8 

1372 

47'9 

51-77 

17-86 

7-10 

42-33 

-•117 

+  32 

-  5 

-     I 

—  •091 

18-74 

-•047 

10 

-14-7 

REMARKS. 

The  trails  of  star  No.  9  are  faint  on  most  of  the  plates  ;   those  of  stars 

The  trails  on  plates  Nos.  940,  1129,  1350  are  broken  and  faint  owing 

Nos.  5  and  6  are  faint  on  many. 

to  clouds. 

The  trails  on  plates  Nos.  541,  739,  747,  912,  932,  1359,  1365  are  faint 

The  trails  on   plates  Nos.   529,    1131   are  very  diffuse  owing  to   bad 

owing  to  bad  definition  and  clouds. 

definition. 

ROYAL  OBSERVATORY,  GREENWICH. 
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GROUP  XVI. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

it 

12 

13 

14 

'5 

16 

17 

Correc- 

Correc- 

Correc- 

Date. 

Plate 

No. 

Temp. 

Mean  Z.D.  North. 

Mean 
Re- 
sidual. 

tion  to 
Mean  oi 
Group. 

Unit 

"•001. 

tion  for 
Proper 
Motion. 

Unit 

"•001. 

tion 
for 
Temp. 
Unit 

"•001. 

Correctec 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3.  4- 

5,6- 

7,8. 

9,  10. 

191  1. 

°F. 

/            n 

,        „ 

,         „ 

/                 // 

t        it 

• 

// 

1900+ 

// 

Sept.    8 

12 

-6.   15-27 

+  1.    21-40 

-o.   39-85 

-o.   59-67 

-•055 

-   45 

+   39 

—  061 

16 

16 

15-17 

21-36 

39-94 

59-58 

—  •039 

-  45 

+  4i 

—  043 

18 

18 

15-63 

21-15 

39-77 

59-92 

-•247 

-  45 

+  4' 

.  . 

-•251 

11-70 

—  -118 

3 

-  4'3 

Nov.  15 

5' 

15-46 

21-15 

40-02 

-•297 

—     7 

+   68 

—  •236 

Dec.     5 

52 

I5-I3 

21-29 

39-44 

59-57 

+  •081 

-  45 

+   52 

+  •088 

6 

54 

39-6 

15-68 

20-97 

39-93 

59-83 

-•323 

-  45 

+   52 

-   I 

--3I7 

7 

16 

4°-5 

39-79 

59-58 

+  -OO2 

-   55 

+  101 

-   I 

+  •047 

12 

62 

44'4 

'5'49 

21-37 

39-87 

59-68 

--I23 

-  45 

f  53 

.  . 

—  "S 

'9 

65 

48-4 

15-43 

21-43 

39-61 

59-76 

—  •048 

-  45 

+  54 

+     2 

-•037 

11-93 

—  -108 

5* 

-16-5 

1912. 

Sept.    2 

1  60 

SI-8 

-5-  55-4° 

+  i.  41-32 

—  o.   19-83 

-o.  39-29 

+  •246 

-  45 

+  39 

+   3 

+  •243 

6 

163 

52-2 

55-57 

41-20 

19-84 

39-45 

+  -I33 

-  45 

+  39 

+   3 

+  •130 

9 

167 

477 

55-83 

19-88 

39-70 

—  -OIO 

-  67 

+  45 

+  4 

—  -028 

12-68 

+  •116 

3 

-     2-1 

Dec.   16 

197 

4°'3 

55-45 

41-11 

20-24 

39-53 

+  •018 

-  45 

+   54 

+  •026 

18 

201 

39'1 

55-42 

40-83 

2O-IO 

39-45 

+  •024 

-  45 

+   54 

—     2 

+  •031 

20 

203 

47-6 

55-69 

41-20 

20-39 

39-79 

—  116 

-  45 

+   55 

+     2 

-•104 

12-96 

—  -016 

3 

-I5-9 

19*3- 

Aug.  20 

276 

57-2 

-5-  36-29 

+  2.       0-92 

—  o.     0-26 

-o.  19-37 

+  •046 

-  45 

+   37 

+   3 

+  •041 

25 

283 

58-4 

36-90 

1-27 

0-68 

'9'45 

—  •140 

-   45 

+   37 

+   3 

-•145 

27 

285 

61-8 

35-58 

0-14 

19-38 

+  •338 

-  67 

+  42 

+  15 

+  •328 

Sept.    8 

292 

55'3 

36-26 

19-21 

+  •205 

-125 

—      8 

+  15 

+  •087 

9 

294 

51-8 

36-06 

I  -06 

0-14 

19-32 

+  •184 

-  45 

+   39 

+   3 

+  •181 

12 

299 

56-8 

36-13 

0-88 

0-19 

19-19 

+  •141 

-  45 

-4-  40. 

+  4 

+  •140 

15 

303 

51-2 

35-89 

0-94 

0-25 

+  •110 

-     7 

+   55 

+  4 

+  •162 

13-67 

+  •091 

6J 

-     1-4 

Nov.  14 

328 

45-0 

35-94 

1-03 

0-28 

19-48 

+  •130 

-  45 

+   50 

+  -I35 

26 

33' 

48-0 

•  • 

1-28 

0-18 

19-17 

+  •305 

-   30 

+  77 

-   i 

+  -35I 

13-88 

+  •243 

2 

-16-7 

1914. 

Aug.  12 

506 

59'9 

-5-  16-73 

-f-2.    20-46 

+  o.   19-49 

-•073 

-     7 

+  48 

+  4 

—  •028 

17 

508 

57-4 

16-80 

20-24 

19-29 

+  o.     0-38 

--I73 

-  45 

+   36 

+   3 

-•179 

21 

SI' 

60-3 

17-01 

2O-3O 

19-27 

0-16 

-•233 

"  45 

+   37 

+  4 

-•237 

24 

513 

66-5 

16-50 

20-28 

19-24 

O-2O 

—  146 

-  45 

+   37 

+   5 

—  "49 

28 

515 

61-7 

16-90 

20-70 

19-28 

0-77 

—  •004 

-  45 

+   38 

+  4 

—  007 

Sept.      2 

519 

60-4 

20-39 

I9-53 

0-80 

+  •052 

-   55 

+  58 

-  5 

+  •050 

14-64 

—  091 

6 

+     2-O 

Nov.  16 

546 

41-6 

16-42 

21-42 

19-57 

0-54 

+  •327 

-  45 

+   50 

+  •332 

i/ 

55° 

39'4 

16-25 

21-13 

19-58 

0-65 

+  -3H 

-  45 

+  5i 

-   i 

+  •316 

18 

554 

40-0 

16-52 

21-09 

19-86 

1-19 

+  '453 

-  45 

+   5i 

-   i 

+  •458 

27 

556 

45-0 

16-75 

20-96 

19-68 

0-60 

+  •170 

-  45 

+   52 

.  . 

+  •177 

Dec.     3 

561 

457 

16-72 

20-78 

19-70 

0-62 

+•144 

-  45 

+   52 

+  •151 

14-88 

+  •286 

5 

-16-7 

1915. 

Aug.  1  8 

718 

56-8 

-4.   57-61 

+  2.   39-88 

-fo.  20-27 

-•342 

-  77 

+     3 

+   3 

-•413 

Sept.  17 

725 

64-5 

57-37 

40-35 

+  o.   39-19 

20-01 

-•179 

-  45 

+  4i 

—  183 

15-67 

—  298 

2 

+   i-o 

Drc.        I 

757 

45'4 

57-14 

+  •070 

-  90 

-   19 

+  4 

-•035 

15-91 

-•°35 

i 

-16-6 

1916. 

Aug.    7 

913 

56-0 

-4-  37-82 

+  2.  59-97 

+  o.  59-05 

+  o.  40-49 

—  023 

-  45 

+   35 

—     2 

-•035 

27 

9'5 

59-0 

37-84 

59-69 

58-75 

40-17 

-•255 

-  45 

+   38 

—     2 

-264 

Sept.    4 

917 

54-0 

37-6o 

59-93 

58-95 

40-38 

—031 

-  45 

+   39 

- 

—  •038 

13 

924 

53-o 

37-89 

60-55 

58-76 

40-61 

+  •063 

-  45 

+  4° 

- 

+  •057 

16-66 

—  •070 

4 

+     O-2 

16 

928 

54'7 

38-13 

59-28 

57-95 

40-02 

--667] 

-  45 

+  4i 

- 

N(IV.    22 

968 

41-1 

37-8o 

59-71 

58-77 

40-28 

-•205 

-  45 

+   5' 

.  . 

-•199 

27 

970 

37-6 

37-42 

59-91 

58-82 

40-32 

-•039 

-  45 

+   52 

+ 

—  031 

Dec.     4 

974 

35-8 

37-75 

60-47 

58-90 

40-44 

+  •070 

-  45 

+   52 

+ 

+  •078 

16-91 

-•051 

3 

—  16-9 

76 


ZENITH  TELESCOPE  OBSERVATIONS,  1911-1918. 


GROUP  XVI 

—  contin  ued. 

• 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

'3 

14 

15 

16 

'7 

Mean  Z.D.  North. 

Correc- 

Correc- 

Correc- 

Date. 

Plate 
No. 

Temp. 

Mean 
Re- 
sidual. 

tion  to 
Mean  of 
Group. 
Unit 

tion  for 
Proper 
Motion. 
Unit 

tion 
for 
Temp. 
Unit 

Corrected 
Re- 
sidual. 

Mean 
Date. 

Mean 
Re- 
sidual. 

Weight. 

Mean 
Aberra- 
tion 
Factor. 

I,   2. 

3.  4- 

5,  6. 

7.  8- 

9,  10. 

"•OOI. 

"-OOI. 

"•ooi. 

1917. 

•F. 

1            II 

,        „ 

,           n 

,        „ 

• 

n 

1900  + 

. 

Aug.  1  6 

1105 

59-5 

—  4.      I8-30 

+  3-   I9-73 

+  1.     18-74 

-\-\.      0-29 

--079 

-  45 

+  36 

-   3 

—  •Ogi 

Sept.    i 

III5 

54-4 

I9-23 

19-66 

18-56 

0-09 

-•175 

-  45 

+   39 

—    2 

—  183 

3 

III7 

56-9 

I8-I3 

19-62 

18-59 

0-18 

—  •131 

-  45 

+   39 

-   3 

-•I40 

12 

1123 

54-2 

18-34 

19-69 

--I37 

-   35 

+     6 

+    2 

—  I64 

17-66 

-•142 

3* 

—    O-2 

Dec.     3 

1150 

36-8 

18-08 

19-78 

18-17 

0-76 

—  •036 

-  45 

+   52 

+     I 

—  •028 

10 

1154 

40-0 

18-11 

19-58 

18-49 

1-58 

+  •067 

-  45 

+   53 

+     I 

+  •076 

ii 

1158 

36-5 

I9-37 

0-58 

-•175 

70 

+   16 

+  6 

—  223 

«7 

1  1  60 

33-3 

17-92 

19-62 

18-64 

0-66 

+  •055 

-  45 

+   54 

+    2 

+  •066 

17-94 

—  •008 

3i 

-16-5 

1918. 

Aug.  24 

1335 

58-6 

-3-  58-62 

+  3-  39-29 

+  i.  38-50 

+  i.  20-31 

—  •070 

-  45 

+   37 

-  5 

—  083 

Sept.    2 

1339 

53-1 

58-59 

39-47 

38-38 

20-57 

+  •018 

-  45 

+   39 

-   3 

+  •009 

10 

I346 

52-0 

58-46 

39-55 

38-49 

20-62 

+  •109 

-  45 

-  40 

—    2 

+  -IO2 

12 

1348 

53-1 

58-65 

39-52 

38-45 

20-38 

—  -016 

-  45 

+  4° 

-    2 

-•023 

15 

1351 

56-9 

58-47 

39-66 

38-57 

+  •183 

-     7 

+   55 

—    2 

-f-229 

18-68 

+  -°47 

5 

-    2-3 

Nov.  12 

1376 

43-5 

58-47 

39-37 

38-21 

20-65 

•ooo 

-  45 

+  5° 

+  -OO5 

21 

1379 

38-0 

58-41 

39'H 

38-27 

20-82 

+•014 

-  45 

+  51 

+    2 

+  -O22 

Dec.     3 

1385 

52-7 

58-59 

39-57 

+  •062 

-   35 

+     8 

+  •035 

7 

1386 

46-0 

58-31 

39-69 

37-89 

20-85 

+•074 

-  45 

+   52 

-     I 

+  •080 

16 

1388 

44-0 

58-61 

39-47 

38-3I 

20-50 

-•025 

-   45 

+   54 

—  -016 

18-91 

+  •024 

\\ 

-16-5 

REMARKS. 

The  trails  of  stars  Nos.  i,  3,  6,  8  are  faint  oa  many  plates. 

No.  52  was  exposed  film  down. 

The  trails  on  plates  Nos.  331,  515,  550,  554,  928,  970,  1150,  1154,  1158, 

1385,  1386  are  faint  owing  to  bad  definition  and  clouds. 
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